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IBWF WPJDFE UIF DPOUFOUJPO
UIBU B TJOHMF DPNQVUFS IBT
SFBDIFE JUT MJNJUT BOE UIBU USVMZ
TJHOJƅDBOU BEWBOUBHFT DBO CF
NBEF POMZ CZ JOUFSDPOOFDUJPO
PG B NVMUJQMJDJUZ PG DPNQVUFST
JO TVDI B NBOOFS BT UP QFSNJU
DPPQFSBUJWF TPMVUJPOŢ
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*O UIF CFHJOOJOH UIFSF XBT IBSEXBSF 8IFO ZPV CPVHIU B USBOTJTUPS
SBEJP ZPV DPVME PQFO JU VQ BOE TFF B DJSDVJU TDIFNBUJD QSJOUFE PO UIF
JOTJEF 5IFTF EFWJDFT XFSF OPU POMZ TQFDJBMJTFE CVU ƅYFE JU XBT JN
QPTTJCMF BOE EJGƅDVMU FWFO XJUI FMFDUSJDBM FOHJOFFSJOH FRVJQNFOU UP
DIBOHF UIF GVODUJPO PG B EFWJDF BGUFS JU IBE CFFO BTTFNCMFE
*U XBT POMZ UIF T UIBU TBX UIF VTF PG UIFNJDSPQSPDFTTPS " NJDSP
QSPDFTTPS JT B HFOFSBMQVSQPTF EFWJDF SBUIFS UIBO B ƅYFEQVSQPTF QJFDF
PG FMFDUSPOJDT JU DPVME CF QSPHSBNNFE UP SVO B EJGGFSFOU QSPHSBN UIBO
UIF POF JU DBNF XJUI 5IFTF QSPHSBNT XFSF UZQJDBMMZ TMPXFS UIBO UIFJS
IBSEXBSF DPVOUFSQBSUT CVU BT JU XBT NVDI FBTJFS UP XSJUF TPGUXBSF
GPS B QSPDFTTPS UIBO EFTJHO IBSEXBSFŝOPU UP NFOUJPO UIBU B TPGUXBSF
QSPHSBN DPVME CF VQEBUFE XIJMF IBSEXBSF DBO OPUŝNFBOU UIBU NJDSP
QSPDFTTPST XPO 4JODF UIFO UIF TQFFE EJTBEWBOUBHF PG TPGUXBSF IBT
CFDPNF OFHMJHJCMF BT QSPDFTTPST IBWF SFBDIFE GBTUFS BOE GBTUFS TQFFET
UIF BWFSBHF QFSTPO IBT BDDFTT UPNBHOJUVEFTNPSF DPNQVUBUJPOBM QPXFS
UIBO UIFZ XPVME IBWF EFDBEFT BHP $MPDL TQFFET BSF HFUUJOH IJHIFS
UIF DIJQT UIFNTFMWFT BSF HFUUJOH TNBMMFS BOE DPNQVUFS IBWF CFDPNF
VCJRVJUPVT BT B SFTVMU .BOZ QFPQMF BSF TVSQSJTFE UP IFBS UIF UFSN
šQPDLFU DPNQVUFSŢ EFTDSJCJOH UIFJS NPCJMF QIPOF
.PPSFşT -BX BUUFNQUT UP GPSNBMJTF UIJT JODSFBTF TUBUJOH UIBU UIF
OVNCFS PG USBOTJTUPST PO BO JOEJWJEVBM DIJQ XJMM SPVHIMZ EPVCMF PODF
FWFSZ FJHIUFFO NPOUIT 5IJT BQQSPYJNBUJPO IBT NPSF PS MFTT IFME
USVF BT UIF USBOTJTUPST UIFNTFMWFT IBWF TISVOL NPSF PG UIFN DBO CF
QBDLFE POUP B TJOHMF EJF
)PXFWFS FGGPSUT UP JODSFBTF UIF QSPDFTTJOH QPXFS PG B TJOHMF DIJQ
IBWF CFFO BU PEET XJUI UIF QIZTJDBM MJNJUT PG UIF DIJQT CFJOH QSPEVDFE
 1SPDFTTPST QSPEVDF IFBU BOE UIF IBSEFS B DIJQ JT XPSLJOH UIF NPSF
IFBU JU XJMM QSPEVDF 0WFS UIF MBTU EFDBEF BJSDPPMFE DJSDVJUT IBWF TUBS
UFE UP SFBDI UIFJS MJNJUT PG UIFJS BCJMJUZ UP NBOBHF IFBU <1BDIFDP >

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'ȞȜȪȧȚ ȱɐȱɓ .PPSFşT -BX TUBUFT UIBU UIF OVNCFS PG USBOTJTUPST PO BO JOEJWJEVBM DIJQ XJMM SPVHIMZ EPVCMF PODF FWFSZ FJHIUFFO
NPOUIT 5IJT JT TVQQPSUFE SFBTPOBCMZ XFMM CZ UIF EBUB UIJT DIBSU TIPXT UIF OVNCFS PG USBOTJTUPST PO TFWFSBM QPQVMBS
DPOTVNFSDMBTT QSPDFTTPST BMPOH XJUI UIF MJOF PG CFTU ƅU HPJOH CZ .PPSFşT -BX QSFEJDUJPOT
"OE UIFSFNVTU CF B QIZTJDBM MJNJU BU UIF NJDSPTDPQJD MFWFM DJSDVJUSZ
XPSLT CZ NPWJOH FMFDUSPOT BOE BU B DFSUBJO TJ[F XJSFT BOE DJSDVJU
USBDFTXPVME CFDPNF UPP TNBMM GPS JOEJWJEVBM FMFDUSPOT UP QBTT UISPVHI
0OF TPMVUJPO JT XBUFSDPPMJOH CVU UIJT DPNFT BU BO JODSFBTFE DPTU BOE
XPVME POMZ TFSWF UP QVTI UIF MJNJU CBDL CZ TFWFSBM ZFBST
"SDIJUFDUVSF :FBS
4J[F PG
5SBOTJTUPST
/VNCFS PG
5SBOTJTUPST
*OUFM   Ǖǔ ǔǔǔ ON ǗǙǔǔ
*OUFM   Ǖ ǔǔǔ ON ǖǛǙǔǔǔ
*OUFM   ǜǔǔ ON ǕǕǜǔ ǔǔǔ
1FOUJVN **  ǗǙǔ ON ǛǙǔǔ ǔǔǔ
1FOUJVN   ǕǜǔON ǘǖǔǔǔ ǔǔǔ
$PSF  %VP  ǚǙ ON ǖǝǕǔǔǔ ǔǔǔ
4BOEZ #SJEHF  Ǘǖ ON ǝǝǙǔǔǔ ǔǔǔ
4P UIF USFOE UBLFO CZ DPOTVNFSMFWFM DPNQVUFST JT UP FYUFOE UIF
DPNQVUBUJPOBM QPXFS PG B EFWJDF OPU CZ JODSFBTJOH UIF DMPDL TQFFE PG B
QBSUJDVMBS QSPDFTTPS CVU CZ VTJOH UXP PS NPSF QSPDFTTPST XPSLJOH JO
QBSBMMFM
5IJT OFX USFOE PG QBSBMMFM DPNQVUJOH IBT CSPVHIU XJUI JU OFX
QBSBEJHNT PG QSPHSBNNJOH FOUJSFMZ EJGGFSFOU IBSEXBSF BSDIJUFDUVSFT
BOE TQFDJBMJTFE BMHPSJUINT UIBU PGGFS JODSFBTFE QFSGPSNBODF XIFO SVO
PO NPSF UIBO POF QSPDFTTPS 8JUI EVBMDPSF PS RVBEDPSF $16T OPX
DPNNPOQMBDF NBOZ QJFDFT PG TPGUXBSF JO VTF UPEBZ BSF SFBQJOH UIF
CFOFƅUT PG UIFTF OFX QBSBMMFM TZTUFNT
#VU XIJMF GBTUFS $16T DBO SVO QSPHSBNT NPSF RVJDLMZ XJUIPVU IBW
JOH UP NBLF BOZ DIBSHF UP UIF BDUVBM QSPHSBN SFDFOU QBSBMMFM TZTUFNT
BSF UZQJDBMMZ POMZ VTFE CZ UIPTF XIP DBO VOEFSTUBOE UIFN " QSPHSBN
XSJUUFO UP UBLF BEWBOUBHF PG NVMUJQMF QSPDFTTPST NBZ IBWF B EJGGFSFOU
EFTJHO UIBO UIF TBNF QSPHSBN XSJUUFO UP SVO PO KVTU POF 5IJT JT OPU
$)"15&3  */530%6$5*0/ 
 1SPHSBNNJOH MBOHVBHFT XJUI
TQFDJBM DPOTUSVDUT GPS DPODVS
SFODZ BOE QBSBMMFMJTN BSF FY
QMPSFE JO 4FDUJPO 
 5IF #0*/$ 1SPKFDU 	#FSLFMFZ
0QFO *OGSBTUSVDUVSF GPS /FU
XPSL $PNQVUJOH
 B NJEEMFXBSF
TZTUFN JOJUJBMMZ JOUFOEFE UP TVQ
QPSU 4&5*!)PNF CFGPSF NPWJOH
PO UP PUIFS BQQMJDBUJPOT DMPDLFE
JUT OFUXPSL PG   BDUJWF
DPNQVUFST BU  QFUB'-01T
JO +VOF  <#0*/$ $PNCJOFE $SFEJU
0WFSWJFX >
POMZ EVF UP UIF GBDU UIBU UIFSF BSF EJGGFSFOU BMHPSJUINT GPS QBSBMMFM QSP
DFTTJOH CVU BMTP UIBU QSPHSBNNJOH GPS NVMUJQMF QSPDFTTPST JOWPMWFT
HFUUJOH NBOZ NPSF UIJOHT DPSSFDU  5IJT SFTFBSDI JOWPMWFT UIF EF
WFMPQNFOU PG B QSPHSBNNJOH MBOHVBHF UIBU DBO USBOTMBUF B IJHIMFWFM
QSPHSBN JOUP POF UIBU DBO CF SVO PO WBSJPVT QBSBMMFM TZTUFNT
 *EFOUJGZJOH 1BSBMMFM .BDIJOFT
5IFSF IBWF CFFO NBOZ QBQFST XSJUUFO BCPVU QSPHSBNNJOH GPS DPO
DVSSFOU BOE QBSBMMFM TZTUFNT CPUI EVF UP UIFTF TZTUFNTş MPOH IJTUPSZ
BOE UIF OVNCFS PG QPTTJCMF DPOƅHVSBUJPOT PG QBSBMMFM IBSEXBSF UIBU
TPGUXBSF DBO VTF
5IF TJNQMFTU QBSBMMFM NBDIJOF JT B DPMMFDUJPO PG TFSJBM QSPDFTTPST
XJUI B UBTL TDIFEVMFS UIBU EJWJEFT UBTLT FRVBMMZ CFUXFFO UIF BWBJMBCMFNB
DIJOFT JG UXP DPNQVUBUJPOT BSF CFJOH QFSGPSNFE BU PODF UIF TDIFEVMFS
DBO BTTJHO POF QSPDFTTPS UP FBDI DPNQVUBUJPO *O NPEFSO QSPDFTTPST
UIJT JT KVTU B NVMUJDPSF $16 XJUI UIF PQFSBUJOH TZTUFNşT TDIFEVMFS
PDDVQZJOH POF PG UIF DPSFT TPNF PG UIF UJNF
" WBSJBOU PG UIJT JT EJTUSJCVUFE DPNQVUJOH XIJDI JT POF PS NPSF NB
DIJOFT TQSFBE PVU PWFS B OFUXPSL SFDFJWJOH DPNNBOET TFOU CZ B SF
NPUF BVUIPSJUZ 5IF NPTU GBNPVT FYBNQMFT PG EJTUSJCVUFE DPNQVUJOH
BSF 4&5*!)PNF BOE 'PMEJOH!)PNF XIJDI NBOBHF B QPPM PG DPNQVUFST
PWFS UIF *OUFSOFU UP QFSGPSN MPOHSVOOJOH DBMDVMBUJPOT UIBU DBO CF QSP
DFTTFE JO QBSUT IBOEJOH PVU FBDI QBSU UP NVMUJQMF DPNQVUFST BU B UJNF

0O UPQ PG UIJT JOEJWJEVBM BMHPSJUINT DBO CF EFTJHOFE GPS QBSBMMFM
QSPDFTTJOH HJWJOH UIFN NBOZ UJNFT UIF UISPVHIQVU PG USBEJUJPOBM
TFSJBM BMHPSJUINT XIFO SVO PO B NVMUJDPSF QSPDFTTPS <-FPQPME > 5IF
BEWFOU PG DPNNPEJUZ EVBMDPSF QSPDFTTPST NFBOU UIBU QSPHSBNT UIBU
SVO JO NVMUJQMF UISFBET PGUFO IBE B TQFFE BEWBOUBHF PWFS UIPTF UIBU
EJE OPU 5PEBZ B IJHIFOE QSPHSBN TVDI BT B HSBQIJDT SFOEFSFS UIBU
SBO PO NVMUJQMF DPSFT XPVME CF DPOTJEFSFE UZQJDBM
5IFTF UISFF DPNQVUJOH BSDIJUFDUVSFTŝUIF TJNQMF TFSJBM BSDIJUFD
UVSF UIF NVMUJQMF DPSF BSDIJUFDUVSF BOE UIF EJTUSJCVUFE DPNQVUJOH
NPEFMŝPDDVQZ UISFF PVU PG UIF GPVS RVBESBOUT PG 'MZOOşT UBYPOPNZ B
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⇥ HSJE PG DMBTTJƅDBUJPOT PG DPNQVUFS BSDIJUFDUVSFT QSPQPTFE CZ DPN
QVUFS TDJFOUJTU .JDIBFM + 'MZOO JO  *O UIF UBYPOPNZ UIF BSDIJUFD
UVSFT BSF DMBTTJƅFE UIVT
Ŧ 4JOHMF *OTUSVDUJPO 4JOHMF %BUB 	4*4%
 5IJT JT UIF TJNQMFTU BS
DIJUFDUVSF XJDI QBSBMMFMJTN JOOFJUIFS UIF JOTUSVDUJPO OPS EBUB DPN
QPOFOUT 4*4% DPSSFTQPOET UP UIF WPO /FVNBOO BSDIJUFDUVSF XIJDI
XBT WFSZ DPNNPO JO FWFSZEBZ DPNQVUFST VQ VOUJM NVMUJDPSF QSP
DFTTPST CFDBNF BGGPSEBCMF B TJOHMFDPSF QSPDFTTPS BOE B TIBSFE
CBOL PG 3". JT FOPVHI
%FTQJUF OPU VTJOH JOTUSVDUJPOMFWFM QBSBMMFMJTN TPNF QSPDFTTPST
NBZ FYIJCJU QBSBMMFMJTN CZ VTJOH JOTUSVDUJPO QJQFMJOJOH XIJDI JT FY
QMBJOFE JO 4FDUJPO 
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'ȞȜȪȧȚ ȱɐȲɓ " EJBHSBN PG UIF
4*4% BSDIJUFDUVSF
Ŧ 4JOHMF *OTUSVDUJPO .VMUJQMF %BUB 	4*.%
 5IJT JT B QBSBMMFM BS
DIJUFDUVSF UIBU JT BCMF UP QFSGPSN UIF TBNF PQFSBUJPOT PO EJGGFSFOU
QJFDFT PG EBUB TJNVMUBOFPVTMZ
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'ȞȜȪȧȚ ȱɐȳɓ " EJBHSBN PG UIF
4*.% BSDIJUFDUVSF
6OMJLF B EVBMDPSF DPNQVUFS UIF JOTUSVDUJPOT FYFDVUFE PO B 4*.%
TZTUFN BSF FYFDVUFE JO MPDLTUFQ UIF TBNF JOTUSVDUJPOTNVTU CF FY
FDVUFE CZ FBDI QSPDFTTPS UIJT UJNF *G UIF JOTUSVDUJPOT NVTU WBSZ
UIFO UIF QSPHSBN NVTU BMTP DPOUSPM FYBDUMZ XIJDI QJFDFT PG EBUB
BSF BGGFDUFE CZ UIF JOTUSVDUJPOT PS IBWF UIF DPNQVUFS TXJUDI UP UIF
.*4% NPEFM EFUBJMFE CFMPX
"OBSDIJUFDUVSF EPFTOPU IBWF UP CFQVSFMZ 4*.%GPS UIJT UIF 4JNQMF
4*.% &YUFOTJPOT 	44&
 FYUFOTJPO UP UIF Y JOTUSVDUJPO TFU DPO
UBJOT FYUSB JOTUSVDUJPOT UP QFSGPSN 4*.% BSJUINFUJDBM BOE DPN
QBSJTPO PQFSBUPST PO NVMUJQMF QJFDFT PG EBUB SFTVMUJOH JO CFUUFS
QFSGPSNBODF UIBO B QSPHSBN XJUIPVU UIFTF JOTUSVDUJPOT *U JT VQ
UP UIF DPNQJMFS UP CPUI SFDPHOJTF TJUVBUJPOT XIFSF 44& JOTUSVD
UJPOT DBO CF VTFE BOE UP PVUQVU UIF SFMFWBOU JOTUSVDUJPOT EVSJOH
DPNQJMBUJPO
Ŧ .VMUJQMF *OTUSVDUJPO 4JOHMF %BUB 	.*4%
 5IFSF BSF WFSZ GFX
JOTUBODFT PG .*4% BSDIJUFDUVSFT GPS NPTU DPNNPO QBSBMMFM UBTLT
IBSEXBSF CBTFE BSPVOE UIF PUIFS DMBTTJƅDBUJPOT JT FOPVHI
8IFO .*4% JT VTFE JU JT VTVBMMZ OPU GPS SFBTPOT PG TQFFE PS FGƅ
DJFODZ CVU GPS GBVMU UPMFSBODF SVOOJOH UIF TBNF TFU PG JOTUSVDUJPOT
PO TFWFSBM QSPDFTTPST BOE DPNQBSJOH UIF SFTVMUT BGUFS FYFDVUJPO
$)"15&3  */530%6$5*0/ 
UP DIFDL UIBU UIFZ NBUDI 'PS FYBNQMF JO 4&5*!)PNF BOE 'PME
JOH!)PNF UIF TBNF EBUBTFU BOE JOTUSVDUJPOT BSF SVO PO EJGGFSFOU
DPNQVUFST BOE UIF SFTVMUT DPNQBSFE XJUI B SFTVMU POMZ CFJOH BD
DFQUFE BT DPSSFDU XIFO FOPVHI DPNQVUFST IBWF SVO UIF QSPHSBN
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'ȞȜȪȧȚ ȱɐȴɓ " EJBHSBN PG UIF
.*4% BSDIJUFDUVSF
Ŧ .VMUJQMF *OTUSVDUJPO .VMUJQMF %BUB 	.*.%
 .BDIJOFT UIBU
VTF B .*.% BSDIJUFDUVSF IBWF B OVNCFS PG EJGGFSFOU QSPDFTTPST
FBDI PG XIJDI DBO PQFSBUF FOUJSFMZ JOEFQFOEFOUMZ
5IF QSPDFTTPST JO B .*.% TZTUFN NBZ PQFSBUF EJGGFSFOU JOTUSVD
UJPOT PO EJGGFSFOU QJFDFT PG EBUB BU BOZ POF UJNFŝUIFSF JT OP EF
QFOEFODF CFUXFFO BOZ UXP QSPDFTTPST #FDBVTF PG UIJT ƆFYJCJMJUZ
.*.% TZTUFNT BSF HPPE DIPJDFT GPS TVQFSDPNQVUFS TFUVQT
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'ȞȜȪȧȚ ȱɐȵɓ " EJBHSBN PG UIF
.*.% BSDIJUFDUVSF
" CSJEHF CFUXFFO 4*.% BOE .*.% JT 41.% PS 4JOHMF 1SPHSBN
.VMUJQMF %BUB TZTUFNT 5IJT JT PG QBSUJDVMBS JOUFSFTU UP QBSBMMFM
QSPHSBNNFST CFDBVTF JU ƅUT XFMM JO UIF QBSBMMFM NPEFM XIJMF UIF
QSPDFTTPST BSF OP MPOHFS DPOTUSBJOFE UP FYFDVUF UIF TBNF JOTUSVD
UJPOT BU UIF TBNF UJNF UIFZ BSF GSFF UP FYFDVUF UIF TBNF TFSJFT PG
JOTUSVDUJPOT XJUIPVU OFFEJOH UIFN UP CF SVO BU UIF TBNF UJNF BT
UIF PUIFST
 5ZQFT PG 1BSBMMFMJTN
8IFO BEBQUJOH B QSPHSBN UP CF SVO PO B QBSBMMFM QSPDFTTPS UIFSF BSF
UXP EJGGFSFOU BQQSPBDIFT UP TQFDJGZJOH XIJDI VOJUT PG DPNQVUBUJPO BSF
SVO XIFSF
Ŧ 5BTL QBSBMMFMJTN 5IF TDIFEVMFS QBSUJUJPOT UIF WBSJPVT UBTLT DBS
SJFE PVU JO TPMWJOH UIF QSPCMFN BNPOHTU UIF DPSFT BOE FBDI DPSF
SVOT UIF UBTL JUşT CFFO HJWFO
Ŧ %BUB QBSBMMFMJTN 5IF QSPHSBN QBSUJUJPOT UIF EBUB JOQVU UP UIF
QSPHSBN BNPOHTU UIF BWBJMBCMF DPSFT BOE FBDI DPSF DBSSJFT PVU
TJNJMBS PQFSBUJPOT PO UIF EBUB
5IFTF UXP DBUFHPSJFT BSF TJNJMBS CVU UIF EJGGFSFODF JT DSVDJBM 8JUI
UBTL QBSBMMFMJTN JU JT VQ UP UIF QSPHSBNNFS UP EFTJHO UIF QSPHSBN
JO TVDI B XBZ UIBU EJTDSFUF UBTLT DBO CF JEFOUJƅFE BOE QBTTFE UP B
$)"15&3  */530%6$5*0/ 
QSPDFTTPS *O B EBUB QBSBMMFM TZTUFN IPXFWFS UIF QSPHSBNNFS NVTU
EFTJHO UIFJS EBUB TUSVDUVSFT TP UIBU UIFZ DBO FBTJMZ CF IBOEFE PGG UP
TFWFSBM UISFBET
8IFO FBDI DPSF XPSLT JOEFQFOEFOUMZ XSJUJOH B QBSBMMFM QSPHSBN
JT NVDI UIF TBNF BT XSJUJOH B TFSJBM POF EFQFOEJOH PO UIF QSPHSBN
NJOH MBOHVBHF VTFE JU NBZ CF BT TJNQMF BT VTJOH QBSBMMFM GVODUJPOT PO
EBUB LOPXO UP CF JOEFQFOEFOU )PXFWFS UIF TJUVBUJPO CFDPNFT NPSF
DPNQMJDBUFE XIFO UIF QSPDFTTPST JOWPMWFE OFFE UP DPPSEJOBUF UIFJS
XPSL BOE DPPSEJOBUJPO JT JO GBDU JOIFSFOU JO NBOZ TUBHFT PG QSPHSBNT
4ZODISPOJTBUJPO NVTU PDDVS XIFO BOZ UXP UISFBET JOUFSBDU JO PSEFS
UP FOTVSF UIBU UIFZ BSF CPUI XPSLJOH XJUI UIF SJHIU EBUB GPS FYBNQMF
BGUFS QBTTJOH EBUB UP B OVNCFS PG UISFBET UIF TDIFEVMFS NVTU XBJU
GPS FBDI UISFBE UP ƅOJTI JUT DPNQVUBUJPO CFGPSF JU JT BCMF UP DPOUJOVF
XPSLJOH XJUI UIF SFTVMU
$VSSFOUMZ UIF NPTU QPXFSGVM QBSBMMFM QSPHSBNT BSF XSJUUFO VTJOH
FYQMJDJU QBSBMMFM DPOTUSVDUT UISFBET TZODISPOJTFE XJUI FYQMJDJU TZO
DISPOJTBUJPO SFRVFTUT BOE POMZ UBTLT UIBU BSF LOPXO UP QBSBMMFMJTF XFMM
BSF BDUVBMMZ SVO JO QBSBMMFM #VU XJUI UIF BEWFOU PG NVMUJQMF UZQFT PG
IBSEXBSF UIF TZTUFNT BSF CFDPNJOH NPSF BOE NPSF DPNQMFY BOE
QSPHSBNNFST BSF MPPLJOH UPXBSET SVOUJNF TZTUFNT UP NBOBHF UIJT
DPNQMFYJUZ
 (FOFSBM1VSQPTF$PNQVUJOHPO(SBQIJDT1SP
DFTTJOH 6OJUT
.PSF SFDFOUMZ DPNQVUFST IBWF TUBSUFE UP PGƆPBE EPNBJOTQFDJƅD QSP
HSBNT UP BDDFMFSBUPST TQFDJƅD QJFDFT PG IBSEXBSF UIBU DBO CF CPVHIU
JOTUBMMFE BOE VQHSBEFE TFQBSBUFMZ GSPN UIF NBJO DPNQVUFS 5IFTF BD
DFMFSBUPST XJMM IBWF DFSUBJO PQFSBUJPOT JNQMFNFOUFE JO IBSEXBSF XIJDI
JT OPU POMZ UZQJDBMMZ GBTUFS UIBO BO FRVJWBMFOU QSPHSBN SVOOJOH PO B
$16 JO TPGUXBSF BOE BMTP GSFFT VQ UIF $16 GPS PUIFS UBTLT
5IF NPTU QPQVMBS PG UIFTF JT UIF HSBQIJDT DBSE XIJDI DPOUBJOT JUT
PXO NFNPSZ BOE (SBQIJDT 1SPDFTTJOH 6OJU 	(16
 XIJDI JT UBJMPS
NBEF UP QFSGPSN HSBQIJDBM PQFSBUJPOT TVDI BT SFOEFSJOH TDFOFT UVSO
JOH TIBQF JOGPSNBUJPO JOUP B HSJE PG QJYFMT BOE ƅMUFST BEEJOH FGGFDUT
$)"15&3  */530%6$5*0/ 
 "O FWFO NPSF SFDFOU EFWFMPQ
NFOU JT UIF 1IZTJDT 1SPDFTTJOH
6OJU 	116
 XIJDI DBO QSPWJEF
RVJDL DPMMJTJPO EFUFDUJPO BOE
TJNVMBUJPO PG EZOBNJD PCKFDUT
GBTUFS UIBO B $16 DPVME QSPDFTT
UIFN )PXFWFS HFOFSBMQVSQPTF
116 EFWFMPQNFOU IBT OPU UBLFO
PGG CFDBVTF BDDPSEJOH UP TPNF
(16T EP B HPPE FOPVHI KPC
<)BSSJT >
UP UIBU HSJE 5IF (16 JT FTQFDJBMMZ DBQBCMF GPS QSPHSBNT UIBU SPVUJOFMZ
QFSGPSN UIF TBNF JOTUSVDUJPOT PO NVMUJQMF QJFDFT PG EBUB EVF UP JUT
TQFDJBMJTFE BSDIJUFDUVSF GPS DPNQVUBUJPOBMJOUFOTJWF DBMDVMBUJPO 5IJT
IBT JODSFBTFE UIF OVNCFS PG DPSFT BWBJMBCMF UP B EFWFMPQFS GSPN UXP PS
GPVS UP TFWFSBM IVOESFE
(SBQIJDT DBSET XFSF PSJHJOBMMZ EFTJHOFE UP CF IJHIMZQBSBMMFM SFO
EFSFST GPS TQFDJƅD EFUBJMT JO DPNQVUFS HBNFT 5IPVHI FOUFSUBJOJOH
QMBZJOH DPNQVUFS HBNFT JT B HSBQIJDBMMZJOUFOTJWF TJUVBUJPO BT HBNFT
SFRVJSF TDFOFT UP CF SFOEFSFE BU  UP  GSBNFT QFS TFDPOE JO PSEFS
UP IBWF UIF QMBZFS LFFQ VQ 5IJT GBTUQBDFE HSBQIJDBM SFOEFSJOH IBT
TQVSSFE PO BEWBODFT JO IBSEXBSF UP LFFQVQXJUINPSF BOENPSF HSBQI
JDBM EFUBJM JO HBNFT 
1SPHSBNNFST SFBMJTFE UIBU UIFZ XFSF BCMF UP šDIFBUŢ UIF (16 JOUP
EPJOH OPOHSBQIJDBM QBSBMMFM XPSL CZ USFBUJOH UIFJS EBUB JT UIPVHI JU
XFSF BO JNBHF UIFO VTJOH UIF (16şT QBSBMMFM JNBHFNBOJQVMBUJPO GVOD
UJPOT UP NPEJGZ JU GBTUFS UIBO UIFZ DPVME XJUI TFRVFOUJBM $16CBTFE
DPEF BOE ƅOBMMZ UVSOJOH JU CBDL JOUP EBUB 5IJT QSBDUJDF JT LOPXO BT
(1(16 EFWFMPQNFOU TUBOEJOH GPS(FOFSBM1VSQPTF $PNQVUBUJPO
PO (SBQIJDT 1SPDFTTJOH 6OJUT
5PEBZ QSPHSBNNJOH GPS POF PS NPSF HSBQIJDT DBSET JT GBDJMJUBUFE
CZ PGƅDJBM TPGUXBSF EFWFMPQNFOU LJUT TVDI BT $PNNPO6OJU %FWJDF "SDIJ
UFDUVSF 	$6%"
 CZ /7JEJB PS UIF NPSF WFOEPSBHOPTUJD 0QFO $PNQVUF
-BOHVBHF 	0QFO$-
 5IFTF BMMPX UIF QSPHSBN UP JNQMFNFOU (16CBTFE
BMHPSJUINT JO B MBOHVBHF TJNJMBS UP $ PS $ CZ VTJOH WFOEPSTQFDJƅD
FYUFOTJPOT
 3FTFBSDI "JNT BOE -JNJUBUJPOT
8JUI UIF QSFWBMFODF PG HSBQIJDT DBSET JO IPNF DPNQVUFST BOE UIF
HSPXJOH JOUFSFTU JO UIF EFWFMPQFS DPNNVOJUZ PG (1(16 EFWFMPQNFOU
NPSF BOE NPSF QSPHSBNT BSF SFBQJOH UIF CFOFƅUT PG UIFTF OFX QBSBMMFM
TZTUFNT )PXFWFS CFDBVTF UIF QSPHSBNNJOH QBSBEJHNT OFDFTTBSZ UP
VUJMJTF UIF (16 FGƅDJFOUMZ BSF WBTUMZ EJGGFSFOU GSPN UIPTF UP VUJMJTF UIF
$16 FGƅDJFOUMZ GFXQSPHSBNNFST BSF BCMF UP FBTJMZ QPSU UIFJS QSPHSBNT
UP UIF (16 &WFO GFXFS BSF BCMF UP VUJMJTF CPUI PG UIFTF QSPDFTTPST CZ
MFUUJOH UIF $16 BOE (16 XPSL JO UBOEFN
$)"15&3  */530%6$5*0/ 
5IJT SFTFBSDI UJFT UPHFUIFS UXP EJGGFSFOU DPNQVUFS BSDIJUFDUVSFT
CPUI EJGGFSFOU GSPN UIF WPO/FVNBOO BSDIJUFDUVSF JO VTF UPEBZ POF BT B
NPSF UIFPSFUJDBM NPEFM UIBU IBT IBE GFX IBSEXBSF JNQMFNFOUBUJPOT
BOE POF EFTJHOFE TQFDJƅDBMMZ GPS QBSBMMFM FYFDVUJPO PO NPEFSOEBZ
IBSEXBSF JO PSEFS UP SVO QSPHSBNT NPSF FGƅDJFOUMZ 5IFTF BSF
Ŧ 5IF %BUBƆPX BSDIJUFDUVSF BO BCTUSBDU NPEFM PG QSPHSBNT UIBU
XBT PODF UIPVHIU UP IBWF FGƅDJFODZ CFOFƅUT CZ OPU TQFDJGZJOH UIF
FYBDU PSEFS PG FYQSFTTJPOT
Ŧ 5IF (16 BSDIJUFDUVSF BO BSDIJUFDUVSF CBTFE BSPVOE IBSEXBSF
XIJDI DBOIBOEMFNBOZNPSF UISFBET UIBO B TUBOEBSE$16XJUI UIF
SFTUSJDUJPO UIBU UIFZ NVTU VTF UIF TBNF JOTUSVDUJPOT PWFS NVMUJQMF
QJFDFT PG EBUB
5IF HPBM PG UIJT SFTFBSDI JT UP EFWFMPQ B TZTUFN UIBU BMMPXT QSP
HSBNNFST UP XSJUF QSPHSBNT GPS CPUI UIF $16 BOE UIF (16 VTJOH B
DVTUPN QSPHSBNNJOH MBOHVBHF UIBU FNQIBTJTFT DPNQVUBUJPO JOTUFBE
PG NBOVBM NBOBHFNFOU PG WBSJBCMFT PS UISFBET 5IJT XPVME IBWF UIF
DPNQVUFS JOTUFBE PG UIF QSPHSBNNFS EFDJEF XIJDI QBSUT BSF UP CF SVO
PO XIJDI QSPDFTTPS MFUUJOH QBSBMMFMJTBCMF DPNQPOFOUT PG UIF QSPHSBN
CF SVO JO QBSBMMFM BVUPNBUJDBMMZ
"VUPNBUJD QBSBMMFMJTBUJPO PG BSCJUSBSZ QSPHSBNT IBT CFFO B MPOH
UFSNHPBM UISPVHIPVU $PNQVUFS 4DJFODF 5IJT SFTFBSDI JTNPSF TQFDJƅD
JO NBOZ XBZT OPUBCMZ UIF QSPHSBNT UIBU JU BJNT UP QBSBMMFMJTF BSF
XSJUUFO JO B GVODUJPOBM QSPHSBNNJOH MBOHVBHF JO DPOUSBTU UP UIFNBOZ
FYJTUJOH QSPHSBNT UIBU BSF XSJUUFO JO B WFSZ JNQFSBUJWF TUZMF UP NBUDI
UIF WPO /FVNBOO BSDIJUFDUVSF JO VTF UPEBZ $PNQJMBUJPO GSPN POF UP
UIF PUIFS XPVME CF WFSZ EJGƅDVMU BOE JT PVUTJEF UIF TDPQF PG UIJT UIFTJT
"OPUIFS QBSU PG UIJT HPBM JT UIF EFWFMPQNFOU PG B DVTUPN TDIFEVMFS
UIBU DBO WJFX B QSPHSBN BT B TFSJFT PG TQFDJBMJTFE QSPDFTTPST UIBU BSF
EFTJHOFE UPEPPOF UIJOHPOMZ EFQFOEFOU PO UIFJS JOQVU *O UIFEBUBƆPX
BSDIJUFDUVSF UIFTF QSPHSBNT BSF SFGFSSFE UP BT OPEFT 5IF TDIFEVMFS
DPVME EJTQBUDI EJTDSFUF UBTLT UP FBDI JOEJWJEVBM QSPDFTTPS BMMPXJOH
OPU POMZ NPSF UIBO POF QBSU PG UIF QSPHSBN UP CF SVO BU PODF CVU
GPS UIF (16CPVOE UBTLT UP CF FYFDVUFE FYBDUMZ BU UIF NPNFOU UIF
TDIFEVMFS EFFNT NPTU FGƅDJFOU 5IF TDIFEVMFS JUTFMG XJMM PDDVQZ UIF
$)"15&3  */530%6$5*0/ 
$16GPS TPNFPQFSBUJPOTNBLJOH UIF FOUJSF TZTUFNVTFCPUIQSPDFTTPST
TJNVMUBOFPVTMZ
'JOBMMZ UIJT SFTFBSDI DPODFOUSBUFT PO JOUFSBDUJPOT CFUXFFO POF
$16 BOE POF (16 JOTUFBE PG BSCJUSBSZ DPOƅHVSBUJPOT PG IBSEXBSF
 0VUMJOF
*O $IBQUFS  " -PX-FWFM -PPL BU 1BSBMMFMJTN * FYQMPSF UIF IBSE
XBSF MFWFM PG QBSBMMFM QSPHSBNNJOH EJGGFSFODFT JO UIF DIJQT VTFE BOE
QBSBMMFMJTBUJPO UFDIOJRVFT JOOBUF UP CPUI $16T BOE (16T BOE MPPL BU
DBTF TUVEJFT PG UIF (16 QSPWJEJOH TVQFSJPS SVOUJNF QFSGPSNBODF
*O $IBQUFS  " )JHI-FWFM -PPL BU 1BSBMMFMJTN * JOWFTUJHBUF
UIF JOUSJOTJD MJNJUBUJPOT PG QBSBMMFM QSPHSBNNJOH EFTDSJCF QSPHSBN
NJOH MBOHVBHFT XJUI BVUPNBUJD QBSBMMFMJTBUJPO UFDIOJRVFT BT XFMM BT
TDIFEVMFST UIBU BSF BCMF UP EJTQFSTF QSPHSBNT CFUXFFO B $16 BOE B
(16
*O $IBQUFS  5IF %BUBƆPX "SDIJUFDUVSF * EJTDVTT UIF OPNJOBM
BCTUSBDU NPEFM PG QBSBMMFM QSPDFTTJOH BOE MJTU JUT CFOFƅUT ESBXCBDLT
BOE JNQMFNFOUBUJPO EFUBJMT BOE TIPX IPX JU DBO CF VTFE GPS UIF PQ
UJNJTBUJPO PG QSPHSBNT
*O$IBQUFS  1PMZ$VCF "3VOUJNF 4ZTUFN * FYQMBJOXIZ TVDI B
TZTUFN IBE UP CF CVJMU GPS UIJT SFTFBSDI BOE QSPWJEF EFUBJMT PO JUT JOUFS
QSFUBUJPO BOE DPNQJMBUJPO DBQBCJMJUJFT BT XFMM BT UIF JNQMFNFOUBUJPO
EFUBJMT PG TVDI B TZTUFN
*O$IBQUFS  $BTF 4UVEZ 3BZ5SBDJOH * HJWF SFTVMUT POIPX1PMZ
$VCFşT EBUBƆPXCBTFE QSPDFTTJOH NPEFM DPNQBSFT BHBJOTU QSPHSBNT
XSJUUFO GPS UIF $16 BOE UIF (16 * VTF B SBZ USBDFS BT BO FYBNQMF BOE
MJTU UIF EJGƅDVMUJFT PG JNQMFNFOUJOH TVDI B QSPHSBN PO UIF (16 BOE
UIF EFUBJMT PG QSFWJPVT (16CBTFE SBZ USBDFST
*O $IBQUFS  $PODMVTJPOT BOE 'VUVSF8PSL * FWBMVBUF UIF SFT
VMUT JO DPOUFYU BOE PGGFS TPNF GVUVSF XPSL UIBU DPVME CF CBTFE VQPO
UIJT SFTFBSDI
 5IJT NFBOT UIBU UIF PWFSBMM
QFSGPSNBODF PG BMM UIF UBTLT
SVOOJOH PO UIF TZTUFN JT OPU
RVJUF QFSGFDU
*O GBDU UIF NBYJNVN QPTTJCMF
TQFFEVQ JT MJNJUFE CZ "NEBIMşT
-BX XIJDI JT FYQMBJOFE JO 4FD
UJPO  -JNJUBUJPOT PG QBSBMMFM
QSPHSBNNJOH
2" -08-&7&- -00, "5 1"3"--&-*4.
(16T XFSF OPU EFTJHOFE BT HFOFSBMQVSQPTF DPNQVUJOH EFWJDFT UIFZ
XFSF DSFBUFE UP HJWF B CFUUFS FYQFSJFODF JO HBNFT SBUIFS UIBO UP DIBOHF
UIF EJSFDUJPO PG IJHIQFSGPSNBODF DPNQVUJOH 5IF GBDU UIBU B QJFDF PG
IBSEXBSF UIBU XBT NBEF GPS SFOEFSJOH QJYFMT DBO BMTP CF VTFE JO IJHI
QFSGPSNBODF DPNQVUJOH DBO CF FYQMBJOFE CZ UIF QSPHSBNNJOH NPEFMT
VTFE
Memory
ALU Control
CPU
'ȞȜȪȧȚ Ȳɐȱɓ " TJNQMJƅFE NPEFM
PG UIF WPO /FVNBOO BSDIJ
UFDUVSF *U DPOTJTUT PG B NBJO
NFNPSZ CBOL NPEJƅFE CZ B
$FOUSBM 1SPDFTTJOH 6OJU 	VTVBMMZ
DBMMFE B QSPDFTTPS PS B DPSF
 DPO
TJTUJOH PG BO "SJUINFUJD -PHJD
6OJU BOE B DPOUSPM QSPDFTTPS
5IF BSDIJUFDUVSF BMTP GFBUVSFT BO
JOUFSDPOOFDU CFUXFFO UIF UXP
BOE JOQVU BOE PVUQVU CVTFT GPS
BOZ DPOOFDUFE EFWJDFT
 .PEJGZJOH UIF WPO /FVNBOONPEFM
3BUIFS UIBO CFJOH DPNQMFUFMZ TFQBSBUF CSBODIFT PG BSDIJUFDUVSFT QBS
BMMFM IBSEXBSF BOE TPGUXBSF BSF CBTFE PO TFSJBM IBSEXBSF BOE TPGUXBSF
XIJDI IBT UIF SBUIFS TJNQMJƅFE UBTL PG POMZ IBWJOH UP SVO POF UBTL BU B
UJNF 8IFO DPNQVUFSTXFSF JO UIFJS JOGBODZ UIJT XBT MJUFSBMMZ POMZ POF
QSPHSBN BU B UJNF UIF PQFSBUJOH TZTUFN XBT VTFE UP MPBE UIF QSPHSBN
BOE UIFO SFMJORVJTI BMM DPOUSPM UP JU UIF QSPHSBN UIFO SBO VOUJM JU FYJUFE
VQPO XIJDI JU HBWF UIF DPOUSPM CBDL UP UIF 04
#FGPSF EVBMDPSF QSPDFTTPST XFSF EFWFMPQFE NVMUJUISFBEFE PQFS
BUJOH TZTUFNT VTFE B QJFDF PG TPGUXBSF DBMMFE B TDIFEVMFS UP BMUFSOBUF
CFUXFFO SVOOJOH TFWFSBM UBTLT PO UIF $16 JODMVEJOH UIF 04 BOE UIF
TDIFEVMFS JUTFMG  *U JT JNQPSUBOU UIBU UIF TDIFEVMFS EPFT OPU UBLF VQ
UPP NVDI PG UIF $16 UJNF JUTFMG JOTUFBE JU OFFET UP TUSJLF B CBMBODF
CFUXFFO PQUJNJTJOH GPS UIF NPTU JNQPSUBOU QSPHSBNT BOE NJOJNJTJOH
JUT PXO SVOOJOH UJNF
"EWPDBUFT PG BMUFSOBUJWF BSDIJUFDUVSFT BSHVF UIBU IBWJOH TFRVFOUJBM
FYFDVUJPO PG JOTUSVDUJPOTŝUIBU JT IBWJOH UIF PSEFS JO XIJDI JOTUSVD
UJPOT BSF FYFDVUFE FYQMJDJUMZ EFƅOFE EJTBMMPXJOH BOZ SFBSSBOHFNFOUŝ
EPFT OPU MFOE JUTFMGXFMM UP QBSBMMFM QSPDFTTJOH CFDBVTF JU GBJMT UP QSPWJEF
FGƅDJFOU ƅOFHSBJOFE TZODISPOJTBUJPO TVQQPSU <3 " *BOOVDDJ > 5IJT

$)"15&3  " -08-&7&- -00, "5 1"3"--&-*4. 
 /PUF UIBU JU POMZNBZ CF OFDFT
TBSZ UP IBWF POF JOTUSVDUJPO
CFGPSF UIF PUIFS JU JT FBTZ UP
JNBHJOF QSPHSBNT XJUI TPNF
QBSUT UIBU DBO CF FYFDVUFE JO
BOZ PSEFS CVU NVTU IBWF TPNF
BSCJUSBSZ PSEFS .BUIFNBUJDBMMZ
UIFTF QBJST PG JOTUSVDUJPOT IBWF
B QBSUJBM PSEFS JOTUFBE PG B UPUBM
PSEFS DPNQJMJOH JOTUSVDUJPOT
XJUI B EFTJHOBUFE QBSUJBM PSEFS
QSPWJEFT NBOZ PQQPSUVOJUJFT GPS
QBSBMMFMJTN
&YBNQMFT PG UIJT JO QSPHSBN
NJOH MBOHVBHFT BSF PVUMJOFE JO
4FDUJPO 
JT CFDBVTF UIF OVNCFS PG TZODISPOJTBUJPO FWFOUTXPVME HSPX UPP MBSHF
GPS UIF QSPDFTTPS UP IBOEMF
*O BOZ DPODVSSFOU PS QBSBMMFM QSPDFEVSF UIFSFNVTU FYJTU B DPNNPO
HSPVOE UIBU BMM UISFBET NVTU SFDPHOJTF BOE XBJU GPS B TZODISPOJTBUJPO
QPJOU "T UIF QBSBMMFMJTN CFDPNFT NPSF BOE NPSF ƅOFHSBJOFE UIF
OVNCFS PG QFSGPSNBCMF PQFSBUJPOT JT MJNJUFE CZ OPU POMZ UIF OVNCFS PG
TZODISPOJTBUJPO FWFOUT UIBU UIF QSPDFTTPS NVTU XBJU GPS 	BOE IPME UIF
EFUBJMT PG JO NFNPSZ
 CVU BMTP UIF DPTU PG FBDI DPOUFYU TXJUDI DBVTFE
CZ B TZODISPOJTBUJPO PQFSBUJPO
'PS UIJT SFBTPO NPTU WPO /FVNBOO NBDIJOFT FNQMPZ MBSHFHSBJO
QBSBMMFMJTN VTJOH JOUFSSVQUT GPS TZODISPOJTBUJPO CFUXFFO UISFBET 5IF
JOUFSSVQUT BMMPX UIF QSPDFTTPS UP LFFQ USBDL PG GBS GFXFS TZODISPOJTB
UJPO FWFOUT BT UIF DPTU PG IBWJOH MBSHFS JOEJWJEVBM XPSLMPBET <"SWJOE
BOE 3PCFSU " *BOOVDDJ >
 1BSBMMFMJTN BU UIF $16 MFWFM
5IF WPO /FVNBOO BSDIJUFDUVSF JT OPU HPJOH BXBZ SBUIFS JU JT CFJOH
BEBQUFE UP ƅU JO B QBSBMMFM XPSME BT NPSF PQQPSUVOJUJFT GPS QBSBMMFM
JTN QSFTFOU UIFNTFMWFT 'PS FYBNQMF JOTUSVDUJPOMFWFM QBSBMMFMJTN JT B
NFUIPE PG JNQSPWJOH QSPDFTTPS QFSGPSNBODF CZ TJNVMUBOFPVTMZ FY
FDVUJOH NPSF UIBO POF JOTUSVDUJPO
$16 FYFDVUJPO JT OPUJPOBMMZ TFRVFOUJBMŝPOF JOTUSVDUJPOşT FYFDV
UJPO NVTU CFHJO BGUFS UIF QSFWJPVT JOTUSVDUJPOşT FYFDVUJPO FOET 5IF
FGGFDUT PG POF JOTUSVDUJPO TVDI BT BTTJHOJOH B WBMVF UP B SFHJTUFS NBZ
CF OFDFTTBSZ UP TFU VQ UIF DPSSFDU TUBUF GPS UIF OFYU JOTUSVDUJPO UP SVO
)BSEXBSF FOHJOFFST IBWF CFFO BCMF UP TQFFE VQ UIJT QSPDFTT CZ QJQFMJO
JOH UIF MBUFODJFT PG FBDI JOTUSVDUJPO TP UIBU EJGGFSFOU TUBHFT DBO CF
FYFDVUFE BU UIF TBNF UJNF " UZQJDBM QSPDFTTPS IBT UIF GPMMPXJOH ƅWF
FYFDVUJPO TUBHFT 
Ŧ 'FUDI (FU BO JOTUSVDUJPO GSPN UIF JOTUSVDUJPO DBDIF
Ŧ %FDPEF 3FBE UIF UZQF PG PQFSBUPS BOE UIF MPDBUJPOT PG BOZ SF
HJTUFST GSPN UIF JOTUSVDUJPOşT EBUB
Ŧ &YFDVUF "DUVBMMZ FYFDVUF UIF JOTUSVDUJPO
$)"15&3  " -08-&7&- -00, "5 1"3"--&-*4. 
Ŧ .FNPSZ 3FBE GSPN UIF NFNPSZ PS EBUB DBDIF JG SFRVJSFE
Ŧ 8SJUF #BDL 8SJUF UIF SFTVMU JG BOZ CBDL UP B SFHJTUFS
*G FBDI TUBHFXFSF UP UBLF POF QSPDFTTPS DZDMF UIFO FBDI JOTUSVDUJPO
XPVME UBLF ƅWF QSPDFTTPS DZDMFT PG UJNF #VU CZ PWFSMBQQJOH UIF UJNFT
PG FBDI TUBHFşT FYFDVUJPO BT JU JT JEMF NPSF UIBO POF TUBHF DBO CF SVO
BU UIF TBNF UJNF XIJMF POF JOTUSVDUJPO JT CFJOH FYFDVUFE UIF OFYU
JOTUSVDUJPO DPVME BMSFBEZ CF GFUDIFE
"T BO FYBNQMF DPOTJEFS UIF TFRVFODF PG JOTUSVDUJPOT SFQSFTFOUJOH
UIF DPNQVUBUJPO f(c⇥ (a+ b), d) 4PNF PG UIFTF JOTUSVDUJPOT EFQFOE
PO UIF SFTVMUT PG PUIFST CVU TPNF EP OPU 5IFTF JOTUSVDUJPOT DBO POMZ
FYFDVUF XIFO BMM UIF TPVSDF PQFSBOET IBWF CFFO MPBEFE JOUP SFHJTUFST
JG UIFZ IBWF OPU UIFZ DBVTF B IB[BSE XIFSF FYFDVUJPO NVTU XBJU GPS UIF
EBUB MPBEFS UP DBUDI VQ <)FOOFTTZ BOE 1BUUFSTPO > 5IF SFTVMU TIPXO JO
5BCMF  JMMVTUSBUFT UIF FGGFDU PG TUBMMT CVCCMJOH EPXO UP MBUFS TUBHFT PG
UIF QJQFMJOF JOTUSVDUJPOT BSF POMZ BCMF UP CF FYFDVUFE XIFO BMM PG UIFJS
SFHJTUFST BSF BWBJMBCMF
" NPEFSO DPNQJMFS JT BCMF UP SFPSEFS UIF JOTUSVDUJPOT UP JODSFBTF
UIF BNPVOU PG JOTUSVDUJPOMFWFM QBSBMMFMJTN BOE FMJNJOBUF IB[BSET UP
NBYJNJTF UIF QFSGPSNBODF PG UIF QSPHSBN #VU FWFO XJUI PQUJNJTB
UJPOT MJLF UIFTF UIF QFSGPSNBODF PG TJOHMFUISFBEFE QSPHSBNT IBT QMBU
FBVFE 4UBOEBSE BMHPSJUINT UIBU XPVME SVO FGƅDJFOUMZ PO B NVMUJDPSF
$16 XPVME SVO JOFGƅDJFOUMZ PO (16 IBSEXBSF
 1BSBMMFMJTN BU UIF (16 MFWFM
5IF (16şT DBQBCJMJUJFT MJF JO JUT FGƅDJFODZ PG FYFDVUJOH UIF TBNF QSP
HSBN PWFS NVMUJQMF QJFDFT PG EBUB JOTUFBE PG SVOOJOH TFWFSBM EJGGFSFOU
QSPHSBNT BU UIF TBNF UJNF #FDBVTF PG UIJT UIF $16 DBO CF MFGU UP
IBOEMF UIF DPNNPOQMBDF UBTLT VTJOH UIF (16 XIFO B QSPHSBN SF
RVJSFT GBTU QSPDFTTJOH PG POF TJOHMF UBTL
5IFSF BSF B OVNCFS PG XBZT JO XIJDI UIF (16 JT EFTJHOFE UP DPQF
XJUI JUT UBTL 5IFTF SBOHF GSPN JUT EJGGFSFOU QIZTJDBM IBSEXBSF UP
IPX JU IBOEMFT IB[BSET 	XIJDI MJLF GPS UIF $16 BSF JOUFSSVQUJPOT JO
UIF FYFDVUJPO GSPN DBVTFE CZ B CVTZ SFHJTUFS PS EBUB UIBU OFFEFE UP
$)"15&3  " -08-&7&- -00, "5 1"3"--&-*4. 
'FUDI %FDPEF &YFDVUF .FNPSZ 8SJUF #BDL
Ǖ ' -ǍǢ ȁȂ Ƕ Ƕ Ƕ Ƕ
ǖ ' -ǎǢ ȁȂ ' -ǍǢ ȁȂ Ƕ Ƕ Ƕ
Ǘ  -ǏǢ -ǍǢ -ǎ ' -ǎǢ ȁȂ ' -ǍǢ ȁȂ Ƕ Ƕ
ǘ ' -ǐǢ ȁȂ  -ǏǢ -ǍǢ -ǎ ' -ǎǢ ȁȂ ' -ǍǢ ȁȂ Ƕ
Ǚ (0' -ǑǢ -ǏǢ -ǐ ' -ǐǢ ȁȂ  ' -ǎǢ ȁȂ ' -ǍǢ ȁȂ
ǚ     ' -ǎǢ ȁȂ
Ǜ ' -ǒǢ ȁȂ (0' -ǑǢ -ǏǢ -ǐ  -ǏǢ -ǍǢ -ǎ  
ǜ   ' -ǐǢ ȁȂ  -ǏǢ -ǍǢ -ǎ 
ǝ    ' -ǐǢ ȁȂ  -ǏǢ -ǍǢ -ǎ
Ǖǔ +0.# -ǒ ' -ǒǢ ȁȂ   ' -ǐǢ ȁȂ
ǕǕ +0.# -Ǒ +0.# -ǒ (0' -ǑǢ -ǏǢ -ǐ  
Ǖǖ   ' -ǒǢ ȁȂ (0' -ǑǢ -ǏǢ -ǐ 
ǕǗ    ' -ǒǢ ȁȂ (0' -ǑǢ -ǏǢ -ǐ
Ǖǘ *+ Ǒ +0.# -Ǒ   ' -ǒǢ ȁȂ
ǕǙ +*+ -Ǒ *+ Ǒ +0.# -ǒ  
Ǖǚ   +0.# -Ǒ +0.# -ǒ 
ǕǛ Ƕ +*+ -Ǒ  +0.# -Ǒ +0.# -ǒ
Ǖǜ Ƕ Ƕ   +0.# -Ǒ
Ǖǝ Ƕ Ƕ *+ Ǒ  
ǖǔ Ƕ Ƕ  *+ Ǒ 
ǖǕ Ƕ Ƕ   *+ Ǒ
ǖǖ Ƕ Ƕ +*+ -Ǒ  
ǖǗ Ƕ Ƕ Ƕ +*+ -Ǒ 
ǖǘ Ƕ Ƕ Ƕ Ƕ +*+ -Ǒ
5ȖȗȡȚ Ȳɐȱɓ )FSF UIF JOTUSVDUJPOT UIBU EP OPU SFMZ PO UIF SFTVMU PG BOPUIFS XJMM SVO QBSBMMFM UP JU JO UIF QJQFMJOF 5IJT JT BO
FYBNQMF PG JOTUSVDUJPOMFWFM QBSBMMFMJTN *O QSPDFTTPS DZDMFT  BOE  UIF MPBE JOTUSVDUJPOT BSF JOEFQFOEFOU TP BSF FYFDVUFE
XJUIPVU DBVTJOH TUBMMT 5IF BEE JOTUSVDUJPO UIBU GPMMPXT UIFN SFRVJSFT UIBU CPUI PG UIPTF WBMVFT BSF BWBJMBCMF JO SFHJTUFST
DBVTJOH UXP TUBMMT UP ƆPXEPXO UIF QJQFMJOF BOEƅOBMMZ FYFDVUFT UIFNXIFO CPUI BSF ƅOBMMZ BWBJMBCMF 	DZDMF 
 5IF GPMMPXJOH
MPBE JT OPU B IB[BSE BT JU IBT OP EBUB EFQFOEFODJFT XJUI UIF PUIFS UXP MPBET IPXFWFS UIF NVMUJQMJDBUJPO SFRVJSFT UIF UXP
QSFDFEJOH JOTUSVDUJPOT UP CF DPNQMFUFE BOE BOPUIFS CVCCMF PG TUBMMT PDDVS
CF MPBEFE
 BT XFMM BT UIF EJGGFSFODFT JO UIF QSPHSBNT UIBU BSF SVO PO
JU 5IFTF XBZT TFQBSBUF UIF (16 GSPN UIF $16 BOE UIFZ BSF PVUMJOFE
CFMPX
 4*.% &YFDVUJPO
5P BEE NPSF QSPDFTTPST POUP UIF WPO /FVNBOO NPEFM POF DBO HJWF
FBDI QSPDFTTPS CBOL NFNPSZ PS BMMPX FWFSZ QSPDFTTPS UP BDDFTT B
TIBSFE QPPM PG NFNPSZ
5IF (16 JT BCMF UP IBOEMF TVDI B MBSHF OVNCFS PG DPSFT DPNQBSFE
UP USBEJUJPOBM $16T CZ TQFDJBMJTJOH JUT BSDIJUFDUVSF GPS DPNQVUBUJPOBM
JOUFOTJWF DBMDVMBUJPO JU IBT NBOZ NPSF USBOTJTUPST EFEJDBUFE UP EBUB
QSPDFTTJOH SBUIFS UIBO DBDIJOH PS ƆPX DPOUSPM 5IF $16 PO UIF PUIFS
IBOE VTFT UIPTF FMFNFOUT NVDI NPSF PGUFO TP NVDI NPSF PG UIF
$)"15&3  " -08-&7&- -00, "5 1"3"--&-*4. 
BDUVBM IBSEXBSF JT EFEJDBUFE UP UIFN </7JEJB > *UT SFTUSJDUJPOT PO JUT
UISFBE NPEFM BMTP QSPUFDU BHBJOTU UIF DPODFSOT MJTUFE JO UIF QSFWJPVT
TFDUJPO
*O PUIFS XPSET UIF (16 UISPXT BXBZ UIF DPNNPO DBTF PG IBWJOH
UP TIVGƆF QJFDFT PG EBUB BSPVOE JO NFNPSZ JO PSEFS UP GPDVT PO QVSF
DPNQVUBUJPO JOTUFBEŝTQFDJƅDBMMZ UIF TBNF QSPHSBN CFJOH FYFDVUFE
PO NBOZ QJFDFT PG EBUB JO QBSBMMFMŝCFDBVTF UIF $16 DBO IBOEMF UIF
PUIFS UBTLT GPS JU 'MPXDPOUSPM JT MFTT JNQPSUBOUXIFOPOMZ POFQSPHSBN
JT SVOOJOH BU B UJNF
5IJT JT UIF TBNFNPEFM BT UIF 4*.%RVBESBOU JO 'MZOOşT UBYPOPNZŝ
4JOHMF *OTUSVDUJPO.VMUJQMF%BUB 5IF EBUB JT DPQJFE JO BT B UFYUVSF BOE
JT GPSNBUUFE BT B WFDUPS PG GPVS ƆPBUJOH QPJOU OVNCFST DPSSFTQPOEJOH
UP UIF SFE HSFFO CMVF BOE BMQIB DIBOOFMT PG B QJYFM <8JMTPO BOE #BO[IBG
>
'ȞȜȪȧȚ ȲɐȲɓ " TV̓Y USFF 	MFGU
 BOE B SFGFSFODF TUSJOH 	SJHIU
 FODPEFE BT UFYUVSFT CZ $.BUDI <4DIBU[ BOE 5SBQOFMM > B (16
CBTFE TVCTUSJOH NBUDIJOH QSPHSBN VTFE JO CJPMPHJDBM TDJFODFT 5IF EFWFMPQFST XFSF BCMF UP IBSOFTT UIF (16şT TQFFE CZ
VTJOH UFYUVSF NFNPSZ JOTUFBE PG B TUBOEBSE EBUB TUSVDUVSF UIF EBUB JT FODPEFE JOUP B NBUSJY PG DPMPVST JOTUFBE PG BO BSSBZ
PG CZUFT *O UIF USFF B QBUUFSO JT WJTJCMF BT UIF OPEFT BSF BSSBOHFE JO ⇥ CMPDLT 5IFTF CMPDLT BSF PQUJNJTFE TP UIBU
UIPTF NPTU PGUFO BDDFTTFE CZ NVMUJQMF UISFBET MJF OFBS UIF JOJUJBM QPTJUJPO JO UIF UPQMFGU DPSOFS BOE UIF CMPDLT BDDFTTFE CZ
JOEJWJEVBM UISFBET BQQFBS GVSUIFS BXBZ 5IF SFGFSFODF TUSJOH PO UIF PUIFS IBOE BQQFBST BT OPJTF
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 " SFDFOU EFWFMPQNFOU JT XIBU
*OUFM DBMMT IZQFSUISFBEJOH XIJDI
QSFTFOUT FBDI DPSF UP UIF PQ
FSBUJOH TZTUFN BT UXP DPSFT
SVOOJOH CPUI UISFBET PO UIF
DPSF XIFOFWFS JU DBO 'PS FY
BNQMF XIFO POF DPSF VTFT UIF
JOUFHFS SFHJTUFST BOE UIF PUIFS
VTFT UIF ƆPBUJOHQPJOU SFHJTUFST
CPUI JOTUSVDUJPOT DBO CF SVO
TJNVMUBOFPVTMZ EVSJOH UIJT
UJNF
 -BUFODZ )JEJOH
'PS NPTU $16CPVOE BQQMJDBUJPOT UIFSF JT OP VTF JO SVOOJOH NPSF
DPNQVUBUJPOBM UISFBET UIBO UIFSF BSF BWBJMBCMF $16 DPSFT *O NVMUJ
UISFBEFE QSPHSBNT TVDI BT B TFSWFS UIBO DBO IBOEMF NVMUJQMF SFRVFTUT
PS B QSPHSBN UIBU DBO BOBMZTF EBUB JO QBSBMMFM B UISFBE QPPM DPOUBJOJOH
B OVNCFS PG UISFBET DBO CF NBJOUBJOFE XJUI POMZ B OVNCFS PG UISFBET
MFTT UIBO PS FRVBM UP UIF OVNCFS PG BWBJMBCMF $16 DPSFT BDUVBMMZ SVO
OJOH 
5ISFBET BSF VTFGVM XIFO IJEJOH MBSHF MBUFODJFT CVU BSF MFTT VTF
GVM GPS TNBMMFS MBUFODJFT 0O UIF $16 TXJUDIJOH CFUXFFO UISFBET JT
B DPBSTFHSBJOFE PQFSBUJPO JU XPSLT CFTU XIFO UIF JOEJWJEVBM QBSBMMFM
UBTLT BSF MBSHF JO TJ[F BOE EP OPU IBWF UP CF TXJUDIFE PGUFO " DPN
NPO VTF PG UISFBEJOH PO $16T JT UP IJEF UIF MBUFODZ PG BO *0CPVOE
PQFSBUJPO TVDI BT SFBEJOH GSPN B ƅMF PS B OFUXPSL TPDLFU PUIFS JO
TUSVDUJPOT DPVME CF FYFDVUFE XIJMF UIF UISFBE XBJUT UP ƅOJTI PS B VTFS
JOUFSGBDF UISFBE DBO TUJMM CF BDUJWF SFTQPOEJOH UP VTFS JOQVU XIJMF UIF
PUIFS UISFBE TMFFQT 'PS UIF $16 TXJUDIJOH CFUXFFO UISFBET JOWPMWFT
JOWPLJOH UIF 04şT TDIFEVMFS UP TFMFDU B OFX UISFBE UP SVO DIBOHF UIF
FYFDVUJPO FOWJSPONFOU UP BDDPNNPEBUF UIJT OFX UISFBE BOE SFTUPSF
UIF WBMVFT JO UIF OFX UISFBEşT SFHJTUFST GSPN NFNPSZ 5IJT NBLFT DPO
UFYU TXJUDIJOH BO FYQFOTJWF PQFSBUJPO 5IJT XPSLT XFMM FOPVHI GPS
TJUVBUJPOT JOWPMWJOH NVMUJDPSF $16T UIBU BTTJHO MPOH KPCT UP FBDI DPSF
NJOJNJTJOH UIF OVNCFS PG DPOUFYU TXJUDIFT
'JOFHSBJOFE QBSBMMFMJTN BT B DPVOUFSQBSU UP DPBSTFHSBJOFE QBSBMMFM
JTN JT NVDI NPSF JNQPSUBOU JO UIF XPSME PG (16TŝJU FOBCMFT UIFN
UP TXJUDI UBTLT NVDI NPSF PGUFO JO UIF DPNNPO DBTF PG POF UISFBE
OFFEJOH UP XBJU GPS UIF SFTVMU PG B NFNPSZ BDDFTT
5IF BNPVOU PG MBUFODZ DBVTFE CZ TUBMMT UIBU B (16 DBO UPMFSBUF
UISPVHI NVMUJUISFBEJOH EFQFOET PO UIF SBUJP PG IBSEXBSFNBOBHFE
UISFBE FYFDVUJPO DPOUFYUT UP UISFBET UIBU DBO CF FYFDVUFE TJNVMUBO
FPVTMZ 5IJT SBUJP JT SFGFSSFE UP BT T  BOE WBMVFT GPS WBSJPVT QSPDFTTPST
BSF MJTUFE JO 5BCMF  " (16şT TVQQPSU GPS NPSF UISFBE DPOUFYUT BMMPXT
JU UP IJEF MPOHFS PSNPSF GSFRVFOU TUBMMT XIJMF $16T UZQJDBMMZNBJOUBJO
POMZ POF UISFBE QFS DPSF
5IF DPSF IBT UP FYFDVUF BO JOTUSVDUJPO GSPN UIF DVSSFOUMZSVOOJOH
UISFBEXIJMFNBJOUBJOJOH UIF TUBUF POBMM UISFBET TJNVMUBOFPVTMZ 5IFTF
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 5IFSF JT MJUUMF UP OP TUBOEBSE
JTBUJPO CFUXFFO (16T PUIFS
UIBO UIFJS HFOFSBM PWFSBMM BS
DIJUFDUVSF TP FBDI POF IBT
UP CF USFBUFE EJGGFSFOUMZ 'PS
DPOTVNFSDMBTT HSBQIJDT DBSET
UIF POMZ TUBOEBSE JT UIF VTF PG B
1$*F CVT UP USBOTGFS EBUB 5IJT
MBDL PG CBDLXBSET DPNQBUJCJMJUZ
JT EPOF PO QVSQPTF UP FODPVSBHF
JOOPWBUJPO JO (16T TP UIFZ
EP OPU OFFE UP HFU IFME CBDL CZ
TVQQPSUJOH PMEFS BSDIJUFDUVSFT
UISFBET DBMMFE 4*.%WFDUPS JOTUSVDUJPOT UIF FYBDU EFUBJMT PGXIJDI WBSZ
CFUXFFO (16T 5IF DPSF BMTP DPOUBJOT B QPPM PG HFOFSBMQVSQPTF SF
HJTUFST QBSUJUJPOFE BNPOH UIF UISFBE DPOUFYUT 
"U SVOUJNF UIF (16 DPQJFT UIF QSPHSBN POUP FBDI PG JUT UISFBE
DPOUFYUT 5IF DPSF TUBSUT FYFDVUJOH UIF ƅSTU UISFBE BOE LFFQT SVOOJOH
VOUJM JU EFUFDUT B TUBMM GPS NFNPSZ BDDFTTŝSFBEJOH PS XSJUJOH UP UIF
UFYUVSFNFNPSZ PO UIF(168IJMF JUXBJUT GPS UIF SFTVMU PG UIFNFNPSZ
BDDFTT JU DBO TXJUDI UP BOPUIFS UISFBE BOE FYFDVUF UIBU VOUJM UIF SFTVMU
CFDPNFT BWBJMBCMF BU XIJDI QPJOU JU DBO DPOUJOVF UIF FYFDVUJPO PG UIF
PSJHJOBM UISFBE
8IFO FYFDVUJOH UIF QSPHSBN BNJOJNVNPG GPVS UISFBET JT OFFEFE
UP LFFQ UIF DPSF BSJUINFUJD MPHJD VOJUT CVTZ *O QSBDUJDF IPXFWFS
NFNPSZ BDDFTT PO (16T JOWPMWFT MBUFODJFT PG VQ UP IVOESFET PG DZDMFT
TP NPEFSO (16T NVTU TVQQPSU NPSF BOE NPSF UISFBET UP SFNBJO FG
ƅDJFOU BT IBWJOH UP SVO QSPHSBNT BU UIFJS NBYJNVN QPTTJCMF TQFFE
SFRVJSFT UIF DPSF MPHJD VOJUT UP CF DPOTUBOUMZ JO VTF <'BUBIBMJBO BOE )PVT
UPO >
5IF OVNCFS PG UISFBET UIBU DBO SVO PO B NVMUJQSPDFTTPS EFQFOET
PO UIF OVNCFS PG SFHJTUFST BWBJMBCMF FBDI LFSOFM UBLFT VQ JUT PXO TFU
PG SFHJTUFST BOE XJUI B ƅOJUF OVNCFS PG SFHJTUFST PO UIF QSPDFTTPS
UIFSF JT B MJNJU UP IPX NBOZ LFSOFMT DBO CF SVO BU B UJNF 'VSUIFSNPSF
FBDI (16IBT BNBYJNVNOVNCFS PG QPUFOUJBM UISFBET BNPOHTU BMM UIF
DRAM
Control
ALU
Cache
ALU
ALUALU
DRAM
ALUALU
ALUALU
ALUALU
ALUALU
ALU
ALU
ALU
ALU
Control
Cache
Control
Cache
Control
Cache
Control
Cache
'ȞȜȪȧȚ Ȳɐȳɓ $16 	MFGU
 BOE (16 	SJHIU
 BSDIJUFDUVSFT "MUIPVHI OPU BO FYBDU TDIFNBUJD JU TIPXT IPX NVDI NPSF UIF (16
GBWPVST QVSF DPNQVUBUJPO UIF OVNCFS PG "SJUINFUJD -PHJD 6OJUT 	"-6T
 FDMJQTF UIF NPSF HFOFSJD DBDIJOH BOE ƆPX DPOUSPM
DFOUSFT <1IBSS BOE 'FSOBOEP >
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5ZQF 1SPDFTTPS $PSFT QFS $IJQ "-6T QFS $PSF 4*.%8JEUI .BY T
(16T ".% 3BEFPO )%  Ǖǔ ǜǔ ǚǘ ǖǙ
/7JEJB (F'PSDF (59  Ǘǔ ǜ Ǘǖ Ǖǖǜ
$16T *OUFM $PSF  2VBE ǘ ǜ ǘ Ǖ
45* $FMM #& ǜ ǘ ǘ Ǖ
4VO 6MUSB41"3$ 5 ǜ Ǖ Ǖ ǘ
5ȖȗȡȚ ȲɐȲɓ 5IF NBYJNVN OVNCFST PG TJNVMUBOFPVTMZFYFDVUJOH UISFBET GPS B TFMFDU GFX QSPDFTTPST CPUI $16T BOE (16T
HJWFO UIFJS TQFDJƅDBUJPOT
LFSOFMT B OFX LFSOFM XJMM GBJM UP MBVODI XJUI BO FSSPS UISPXO JOTUFBE
JG JU USJFT UP CSFBL UIJT MJNJU 5IFTF QPUFOUJBM UISFBET BSF PSHBOJTFE JOUP
CMPDLT BOEXBSQT 5IF FYBDU OVNCFST PG CMPDLT BOE XBSQT WBSZ CFUXFFO
(16T CVU UIFZ PCFZ B DPNNPO GPSNVMB *G T JT UIF OVNCFS PG UISFBET
QFS CMPDL BOEWsize JT UIF TJ[F PG FBDI XBSQ UIFO UIF UPUBM OVNCFS PG
XBSQT JO B CMPDLWblock  JT BT GPMMPXT
Wblock =
⇠
T
Wsize
⇡
.PSF EFUBJM PO CMPDLT BOE XBSQT JT HJWFO JO 4FDUJPO 
 $POUSPM 'MPX BOE 3FDVSTJPO
#FDBVTF PG JUT FNQIBTJT PO QVSF DPNQVUBUJPO UIF (16IBT MJNJUFE TVQ
QPSU GPS DPOUSPM ƆPX 8IFO B GVODUJPO SVOOJOH PO UIF (16 CSBODIFT
TVDI BT CZ UBLJOH B TJEF PO BO $! TUBUFNFOU PS SVOOJOH GPS B WBSJBCMF
OVNCFS PG UJNFT JO B 2#$' MPPQ UIF (16 JT GPSDFE UP IBWF FWFSZ DPSF
FJUIFS FYFDVUF UIF TBNF JOTUSVDUJPO PS XBJU VOUJM JUT CSBODI CFDPNFT
UIF DVSSFOUMZSVOOJOH CSBODI 5IJT JT JO DPOUSBTU UP B NVMUJDPSF $16
XIJDI JT BCMF UP SVO CPUI TJEFT PG B CSBODIJOH TUBUFNFOU PO NVMUJQMF
UISFBET TJNVMUBOFPVTMZ XJUIPVU IBWJOH UP XBJU GPS POF UP ƅOJTI CFGPSF
UIF OFYU DBO CFHJO
0OF TJEFFGGFDU PG UIF (16şT MBDL PG USBOTJTUPST EFEJDBUFE UP DPOUSPM
ƆPX JT UIBU UIFZ OP MPOHFS TVQQPSU FYQMJDJU SFDVSTJPOŝB $ DPNQJMFS GPS
UIF (16 XJMM SFKFDU B QSPHSBN UIBU DPOUBJOT B GVODUJPO UIBU USJFT UP DBMM
JUTFMG PS BOZ DPNCJOBUJPO PG NVUVBMMZSFDVSTJWF GVODUJPOT FWFO JG UIF
QSPHSBN JT HVBSBOUFFE UP FWFOUVBMMZ UFSNJOBUF
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 0OF XBZ PG HFUUJOH BSPVOE UIJT
UIBU HFUT VTFE JO QSBDUJDF JT UP
VTF UIF $ UFNQMBUJOH TZTUFN
UP EFƅOF TFWFSBM OVNCFSFE
GVODUJPOT XJUI FBDI POF DBMMJOH
UIF OFYU POF BOE UIF ƅOBM POF
UFSNJOBUJOH 5IJT XJMM USJDL
UIF DPNQJMFS JOUP JOTFSUJOH B
SFDVSTJWF EFƅOJUJPO CFDBVTF
UIF QSPHSBNNFS NVTU TQFDJGZ
B NBYJNVN SFDVSTJPO EFQUI
NFBOJOH JU DBO CF JOMJOFE JOUP B
WFSZ SFQFUJUJWF ZFU ƅOJUF MJTU PG
JOTUSVDUJPOT
)PXFWFS UIJT NFUIPE DBO MFBE
UP QFSGPSNBODF QSPCMFNT PO
(16T BT FWFSZ JUFSBUJPO VQ UP
UIF NBYJNVN MFWFM PG JUFSBUJPO
XJMM HFU FYFDVUFE FWFSZ UJNF
5IF SFBTPO GPS UIJT JT UXPGPME 'JSTUMZ FWFSZ GVODUJPO PO UIF (16 JT
JOMJOFE XIFSF UIF GVODUJPO DBMM JT SFQMBDFE CZ UIBU GVODUJPOşT DPNQMFUF
EFƅOJUJPO XJUI UIF BSHVNFOU WBMVFT JOTFSUFE " SFDVSTJWF GVODUJPOşT
EFƅOJUJPO DPOUBJOT JUTFMG TP DPNQMFUFMZ JOMJOJOH B SFDVSTJWF GVODUJPO
XPVME SFTVMU JO BO JOƅOJUFMZMPOH TUSFBN PG JOTUSVDUJPOT 4FDPOEMZ
UIF (16 IBT OP DBMM TUBDL UIFSF JT OPUIJOH UFMMJOH UIF (16 XIJDI JO
TUSVDUJPO UP KVNQ CBDL UP XIFO B GVODUJPO SFUVSOT B WBMVF 0SEJOBSZ
GVODUJPO DBMMT BSF BCMF UP XPSL BSPVOE UIJT SFTUSJDUJPO CZ VTJOH GVOD
UJPO JOMJOJOH BT EFTDSJCFE BCPWF CVU UIJT JT OPU QPTTJCMF GPS SFDVSTJWF
GVODUJPO DBMMT
5IFSF BSF UXP PQUJPOT GPS EFBMJOH XJUI UIJT SFTUSJDUJPO 5IF ƅSTU JT
UP BWPJE SFDVSTJOH BU BSCJUSBSZ MFWFMT BOE JOTUFBE MJNJUJOH B QSPHSBN UP
B MPPQ XJUI B NBYJNVN SFDVSTJPO EFQUI  5IJT NBLFT MPOHSVOOJOH
MPPQT QPTTJCMF CVU XJMM SFTVMU JO EFDSFBTFE QFSGPSNBODF XIFO UIFSF JT
B MBSHF EJGGFSFODF CFUXFFO UIF OVNCFST PG UISFBET SFBDIJOH UIF NJO
JNVN BOE NBYJNVN SFDVSTJPO EFQUIT UIF UISFBET UIBU FYFDVUF POMZ
PODF XJMM CF GPSDFE UP XBJU GPS UIF UISFBET UIBU FYFDVUF B NBYJNVN
OVNCFS PG UJNFT UP DPNQMFUF CFGPSF UIFZ XJMM CF BMMPXFE UP ƅOJTI FY
FDVUJOH
5IF TFDPOE PQUJPO JT UP IBWF B SFDVSTJWF GVODUJPO SFUVSO OPU B ƅOBM
WBMVF CVU B IBMGQSPDFTTFE WBMVF UIBU DBO MBUFS CF QSPDFTTFE GVSUIFS
MFBWJOH JU VQ UP UIF TDIFEVMFS UP EFDJEF XIFO UP ƅOJTI QSPDFTTJOH
5IJT TFDPOE NFUIPE HSFBUMZ SFEVDFT UIF QFSGPSNBODF QSPCMFNT
DBVTFE CZ IBWJOH TPNF UISFBET WFOUVSFNVDI EFFQFS JOUP UIF SFDVSTJPO
TUBDL UIBO PUIFST XJUI UIF NBYJNVN SFDVSTJPO EFQUI TFU UP B NVDI
MPXFS WBMVF UIF UJNF TQFOU XBJUJOH GPS DPNQMFUFE UISFBET UP SFUVSO
UIFJS WBMVFT JT MFTTFOFE 5IF EJTBEWBOUBHF JT UIBU XJUIPVU B TZTUFN
NBOBHJOH UIF QSPDFTTJOH BOE DPNQMFYJUZ GPS UIF EFWFMPQFS UIF DPEF
CFDPNFT NVDI DPNQMFY BOE QSPOF UP FSSPS BT UIF QSPHSBN XPVME OPU
POMZ IBWF UP TFQBSBUF PVU DPNQMFUF WBMVFT GSPN UIF TFNJDPNQVUFE
POFT CVU BMTP NBLF UIF TDIFEVMFS SVO BMM UIF LFSOFMT GPS FBDI QBSUJBM
FYFDVUJPO JOTUFBE PG KVTU POF
 (16 $BTF 4UVEJFT
5IFSF IBWF CFFO B OVNCFS PG SFQPSUT PG TJHOJƅDBOU JNQSPWFNFOUT JO
FYFDVUJPO UJNF GPS QSPHSBNT UIBU DBO FYQMPJU UIF (16şT QBSBMMFM OBUVSF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TFWFSBM PG UIFN BSF MJTUFE CFMPX
 4USJOH.BUDIJOH
5IFSF BSF TFWFSBM FYBNQMFT PG DPNNPO BMHPSJUINT UIBU IBE SFBDIFE
UIFJS QFSGPSNBODF MJNJUT PO UIF DVSSFOU HFOFSBUJPO PG IBSEXBSF POMZ
UP MFBQ GPSXBSE JO QFSGPSNBODF BGUFS CFJOH BEBQUFE UP SVOOJOH PO B
(16 0OF TVDI FYBNQMF JT TUSJOH NBUDIJOH XIJDI JT BO JNQPSUBOU
SFRVJSFNFOU JO ƅFMET TVDI BT DPNQVUBUJPOBM CJPMPHZ GPS NBUDIJOH TJN
JMBS QSPUFJOT BOE HFOF TFRVFODFT BHBJOTU B MBSHF EBUBCBTF PG LOPXO
TFRVFODFT
4DIBU[ BOE 5SBQOFMM JO 'BTU &YBDU 4USJOH.BUDIJOH PO UIF(16 QSFTFOU
B (16CPVOE TUSJOHNBUDIJOH QSPHSBN DBMMFE $NBUDI UIBU BDIJFWFT
B TQFFEVQ PG BT NVDI BT ⇥ PWFS BO FRVJWBMFOU $16CPVOE WFSTJPO
$NBUDI FODPEFT UIF TUSJOH JOUP B TVGƅY USFF XIJDI JT TUPSFE JO UFYUVSF
NFNPSZ <4DIBU[ BOE 5SBQOFMM > 	TFF 'JHVSF 

#Z CFJOH BCMF UP NBUDI BU NPSF UIBO POF QPTJUJPO JO UIF TUSJOH BU
PODF BOE EJTUSJCVUJOH UIFTF QPTJUJPOT PWFS UIF BWBJMBCMF QSPDFTTJOH
VOJUT BO JNQSPWFNFOU PG NBOZ UJNFT PWFS B $16CPVOE BMHPSJUIN
DBO CF SFBDIFE
400 4 8 12 16 20 24 28 32 36
   
   
   
   
   
   
Speed (as a multiple of baseline)
B. anthracis
Baseline
Y. pestis
Human Chr. 2
'ȞȜȪȧȚ Ȳɐȴɓ $PNQBSJTPO CFUXFFO SFTVMUT PG NBUDIJOH WBSJPVT HFOF TFRVFODF TUSJOHT PO B (16 BT XFMM BT UIF $16 SFTVMU BT
B CBTFMJOF 5IFTF SFTVMUT EP OPU JODMVEF UIF UJNF UBLFO UP USBOTGFS UIF JOJUJBM MBSHF TFRVFODFT UP UIF (16 CFGPSF NBUDIJOH
DBO UBLF QMBDF
%BUBTFU 4QFFEVQ
: QFTUJT ǖǝ⇥
# BOUISBDJT ǖǜ⇥
)VNBO $IS  Ǘǘ⇥
5IF BWFSBHF UJNF TQFOU NBUDIJOH UIF RVFSJFT PO UIF (16 XBT POMZ
 PG UIF UPUBM SVOOJOH UJNF DPNQBSFE UP OFBSMZ  PG UIF UPUBM UJNF
XIFO SVOOJOH PO UIF $16 5IF CPUUMFOFDLT UIFO CFDBNF SFBEJOH UIF
RVFSJFT GSPN EJTL BOE DPOTUSVDUJOH UIF TVGƅY USFF UP QSPDFTT
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0OF FMFNFOU UIBU JT OPU JODMVEFE JO UIFJS XPSLMPBE JT UIF UJNF UBLFO
UP USBOTGFS UIF JOJUJBM EBUB TFU POUP UIF (16 CFGPSF BOZ TFBSDIJOH DBO
UBLF QMBDF 5IJT JT CFDBVTF UIJT EBUB JT FYQFDUFE UP CF TFBSDIFE UISPVHI
NVMUJQMF UJNFT XJUI NBOZ EJGGFSFOU TPVSDF TUSJOHT TP UIF JOJUJBM USBOT
GFS UJNF JT BNPSUJTFE PWFS UIF NVMUJQMF TVCTFRVFOU SVOT 5IVT UIF VTF
PG B (16 JT NPTU FGGFDUJWF XIFO SVOOJOH TFBSDIFT PWFS UIF TBNF EBUB
SBUIFS UIBO XJUI EJGGFSFOU TUSJOHT FBDI UJNF
 42- %BUBCBTF 0QFSBUJPOT
*O "DDFMFSBUJOH 42-%BUBCBTF 0QFSBUJPOT PO B(16XJUI $6%" #BLLVN BOE
4LBESPOVTFE$6%" UP JODSFBTF UIF QFSGPSNBODF PG TFWFSBM 42-RVFSJFT
<#BLLVN BOE 4LBESPO >
" NFBO TQFFEVQ PG ⇥ JT BDIJFWFE BMUIPVHI UIJT JT SFEVDFE UP
⇥ XIFO JODMVEJOH UIF UJNF UBLFO UP USBOTGFS UIF SFTVMUT GSPN UIF
(16 UP UIF $16
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Speed (as a multiple of baseline)
Accumulation Queries
(with transfer)
(with transfer)
(with transfer)
Float Queries
Integer Queries
'ȞȜȪȧȚ Ȳɐȵɓ $PNQBSJTPO CFUXFFO SFTVMUT PG SVOOJOH EJGGFSFOU UZQFT PG 42- PQFSBUJPOT PO B (16 BT B NVMUJQMF PG UIF UJNF
UBLFO PO UIF $16 BT B CBTFMJOF 5IF ƅSTU PG FWFSZ QBJS TIPX UIF TQFFE JODSFBTF BHBJOTU UIF $16 XIJMF UIF TFDPOE TIPXT UIF
JODSFBTF SFEVDFE CZ JODMVEJOH UIF UJNF UBLFO UP USBOTGFS UIF SFTVMUT GSPN UIF (16 UP UIF $16 /POF PG UIF SFTVMUT JODMVEFT
UIF UJNF UBLFO USBOTGFSSJOH SFTVMUT UP UIF (16 GSPN UIF $16
%BUBTFU 4QFFEVQ
4QFFEVQ
 5SBOTGFS
*OUFHFS ǘǖǕǕ⇥ ǖǜǜǝ⇥
'MPBU ǙǝǕǚ⇥ ǘǗǚǜ⇥
"DDVNVMBUJPO Ǘǚǖǖ⇥ ǗǚǕǝ⇥
5IFSF JT B OPUBCMF EJGGFSFODF CFUXFFO UIF UJNF UBLFO UP QSPDFTT
UIF BDDVNVMBUJPO RVFSJFT BOE UIF OVNFSJD 	JOUFHFS BOE ƆPBUJOH QPJOU

RVFSJFT UIF BDDVNVMBUJPO RVFSJFT SFUVSO B TJOHMF OVNCFS TVDI BT UIF
TVN PS QSPEVDU PG UIF SPXT PG EBUB XIFSFBT UIF OVNFSJD RVFSJFT IBWF
UP SFUVSO NVDI NPSF EBUB SFQSFTFOUJOH UIF NVMUJQMF SPXT PG EBUB UIBU
BSF UIF SFTVMU PG UIF RVFSZ
$)"15&3  " -08-&7&- -00, "5 1"3"--&-*4. 
 &WFO UIF UJNF UBLFO UP USBOTGFS
B NJOVTDVMF BNPVOU PG EBUB
JT JUTFMG OPU NJOVTDVMF UIF
MBUFODZ PG NPWJOH BOZ EBUB GSPN
UIF $16 UP UIF (16 XJMM UBLF
UJNF 'PS NPSF JOGPSNBUJPO TFF
4FDUJPO  -BUFODZ
*U BMTP TIPXT UIBU FWFO GPS B USBOTGFS PG B TJOHMF OVNCFS UIFSF JT
MBUFODZ JO UIF DPNNVOJDBUJPO UIBU JT BMXBZT QSFTFOU EFTQJUF UIF TNBMM
TJ[F PG UIF EBUB 
'JOBMMZ UIFZ QVU GPSUI UIF JEFB PG CSFBLJOH VQ UIF EBUB TFU BOE SVO
OJOH B RVFSZ DPODVSSFOUMZ PO NVMUJQMF (16T 5IFZ TUBUF UIBU BMUIPVHI
UIFSF XPVME CF PWFSIFBE GSPN DPPSEJOBUJPO JU JT MJLFMZ UIBU 42- RVFS
JFT DPVME CF GVSUIFS BDDFMFSBUFE
 )BTI 3FWFSTBM
" IBTI PS NFTTBHF EJHFTU JT B QSPQFSUZ PG B TUSJOH UIBU DIBOHFT ESBTUJD
BMMZ FWFO XIFO UIF TPVSDF TUSJOH DIBOHFT NJOJNBMMZ " IBTI TIPVME
CF TJNQMF UP DPNQVUF CVU JNQPTTJCMF UP SFWFSTFFOHJOFFS XJUIPVU SF
TPSUJOH UP CSVUFGPSDF NFUIPET TVDI BT DIFDLJOH FWFSZ QPTTJCMF JOQVU
TUSJOH
.PSF SFDFOUMZ IPXFWFS SFWFSTFFOHJOFFSJOH B IBTI IBT CFDPNF
QPTTJCMF EVF UP UIF TJHOJƅDBOU TQFFEVQ PGGFSFE CZ (16T "T UIF OVN
CFS PG DPSFT BWBJMBCMF IBT NVMUJQMJFE UIF UJNF UBLFO DBO TISJOL CZ
TFWFSBM PSEFST PG NBHOJUVEF 3FTVMUT JO UIJT BSFB BSF PG QBSUJDVMBS JO
UFSFTU UP OFUXPSL TFDVSJUZ SFTFBSDIFST BT QBTTXPSE IBTIFT XFSF MPOH
UIPVHIU EJGƅDVMU JG OPU JNQPTTJCMF UP SFMJBCMZ SFWFSTF CFGPSF UIF BEWFOU
PG NBTTJWFMZQBSBMMFM IBSEXBSF TVDI BT (16T
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Speed (as a multiple of baseline)
CPU (i7 975 EE)
Baseline
GPU (GTX 295 x2)
CPU (i7 920)
'ȞȜȪȧȚ Ȳɐȶɓ $PNQBSJTPO CFUXFFO SFTVMUT PG SFWFSTJOH IBTIFT PG TUSJOHT PO B (16 BT B NVMUJQMF PG UIF UJNF UBLFO PO TFWFSBM
$16T BT CBTFMJOFT
*NQMFNFOUBUJPO 4QFFEVQ
J  ǖ⇥
J  && Ǘ⇥
(59  Y Ǖǔ⇥
*O (16CBTFE 1BTTXPSE $SBDLJOH #BLLFS BOE WBO EFS +BHU QVU GPSUI
UIF VTF PG (16T GPS CSFBLJOH QBTTXPSET USBOTGPSNFE CZ UIF .% IBTI
JOH BMHPSJUIN 5IFZ SFDPSE UIF (16CBTFE TZTUFNT UFTUJOH ⇥ BT
NBOZ QBTTXPSET QFS TFDPOE UIBO UIF $16CBTFE TZTUFNT TUBUJOH UIBU
$)"15&3  " -08-&7&- -00, "5 1"3"--&-*4. 
XJUI UIJT JODSFBTF JO QFSGPSNBODF NPSF DPNQMFY QBTTXPSET BSF CF
DPNJOH GFBTJCMF UP DSBDL
 $PODMVTJPOT
*O PSEFS UP HFU UIF CFTU QPTTJCMF TQFFE JODSFBTF GSPN UIF (16 BSDIJUFD
UVSF JU JT OFDFTTBSZ UP EFTJHO ZPVS QSPHSBN JO TVDI B XBZ UIBU EBUB
USBOTGFSSFE CFUXFFO UIF IPTU BOE UIF BDDFMFSBUPS JT NJOJNJTFE 5IF
UJNF UBLFO UP USBOTGFS EBUB DBO DPNQSJTF B TJHOJƅDBOU TIBSF PG UIF
FYFDVUJPO UJNF JG EBUB OFFET UP DPOTUBOUMZ NPWF CBDL BOE GPSUI
0OFXBZ UP BDIJFWF UIJT JT UPQPSU UIF MFTT DPNQVUBUJPOBMMZFYQFOTJWF
GVODUJPOT UP UIF (16 BT XFMM BOE VTF UIFN UP CSJEHF UXP SPVUJOFT UIBU
BMSFBEZ FYJTU PO UIF (16 LFFQJOH UIFN PO UIF TBNF EFWJDF BOE TBWJOH
UIF USBOTGFS UJNF
#PUI USBOTGFS UP BOE GSPN UIF (16 NVTU CF DPOTJEFSFE SVOOJOH
B SFEVDUJPO PQFSBUJPOŝPOF UIBU SFEVDFT NBOZ WBMVFT UP POF TJOHMF
WBMVF TVDI BT B TVN PS NJOJNVN PQFSBUJPOŝXJMM CF NPSF FGƅDJFOU
UIBO B USBOTGPSNBUJPO PQFSBUJPO UIBU IBT UP USBOTGFS NPSF WBMVFT 4JN
JMBSMZ CFJOH BCMF UP HFOFSBUF EBUB GSPN TDSBUDI PO UIF (16 SBUIFS UIBO
USBOTGFSSJOH JU GSPN UIF $16 XJMM BMTP CF CFOFƅDJBM
3" )*()-&7&- -00, "5 1"3"--&-*4.
#PUI DPODVSSFOU BOE QBSBMMFM QSPHSBNNJOH BSF EJGƅDVMU UP HFU SJHIU "U
UIF MPXMFWFM B UBTL TVDI BT SVOOJOH B MPPQ JO QBSBMMFM PO B NVMUJDPSF
$16 JOWPMWFT TQBXOJOH FOPVHI UISFBET UP QFSGPSN UIF DPNQVUBUJPO
EJTUSJCVUJOH UIF VOJUT PG XPSL BNPOHTU UIF TQBXOFE UISFBET BOE XBJU
JOH VOUJM FWFSZ UISFBE JT DPNQMFUF CFGPSF DPOUJOVJOH XJUI UIF QSPHSBN
1SPHSBNNJOH GPS UIJT BSDIJUFDUVSF JT EJGƅDVMU CFDBVTF UIFSF BSF NBOZ
QJFDFT UP HFU SJHIU BOE QSPHSBNNJOH GPS NVMUJQMF EFWJDFT JT IBSEFS
TUJMM )PXFWFS XIFO MPPLJOH BU DPODVSSFODZ BOE QBSBMMFMJTN GSPN B
IJHIFS MFWFM JU JT QPTTJCMF UP MFU UIF DPNQVUFS BCTUSBDU BXBZ TPNF PG
UIF EFUBJMT BOE MPPL BU UIF QSPHSBN JO B TJNQMJƅFE MJHIU
5IJT TFDUJPOEJTDVTTFT UIF MJNJUBUJPOT PG QBSBMMFM QSPHSBNNJOHCPUI
UIPTF JOUSJOTJD UP UIF NPEFM BOE UIPTF PG UIF DVSSFOU TUBUF PG UIF BSU
BOE MJTUT XBZT JO XIJDI UIFTF MPXMFWFM EFUBJMT DBO CF BVUPNBUJDBMMZ
NBOBHFE GPS UIF QSPHSBNNFS
 -JNJUBUJPOT PG QBSBMMFM QSPHSBNNJOH
*O B QFSGFDU XPSME JU XPVME CF QPTTJCMF UP SVO UIF QSPHSBN PO n EJGGFS
FOU QSPDFTTPST BOE HFU BO nUJNFT TQFFEVQ TBEMZ UIJT JT OPU UIF DBTF
5IFSF BSF B OVNCFS PG MBXT UIBU HPWFSO UIF NBYJNVN QPUFOUJBM TQFFE
JODSFBTF UIBU B QSPHSBN JT DBQBCMF PG PCUBJOJOH EVF UP TFSJBM QBSUT PG
UIF QSPHSBN PS MBUFODZ CFUXFFO EJGGFSFOU QSPDFTTPST PS NBDIJOFT
 "NEBIMşT -BX
"NEBIMşT -BX TUBUFT UIBU FBDI QSPHSBN DPOUBJOT BO JOIFSFOU TFSJBM DPN
QPOFOU B QBSU PG UIF QSPHSBN UIBU DBOOPU CF QBSBMMFMJTFE 5IJT QBSU
XJMM SVO BU UIF TBNF TQFFE JSSFTQFDUJWF PG UIF OVNCFS BWBJMBCMF DPSFT

$)"15&3  " )*()-&7&- -00, "5 1"3"--&-*4. 
 4QFFEVQ JT EFƅOFE BT UIF UJNF
UBLFO GPS B QSPHSBN UP FYFDVUF
XJUI POF QSPDFTTPSŝJO TFSJBMŝ
EJWJEFE CZ UIF UJNF UBLFO UP
FYFDVUF JO QBSBMMFM
 š&BDI DPNQPOFOU PG B DPNQVUFS
TZTUFN DPOUSJCVUFT EFMBZ UP UIF
TZTUFN *G ZPV NBLF B TJOHMF
DPNQPOFOU PG UIF TZTUFN JOƅO
JUFMZ GBTU TZTUFN UISPVHIQVU
XJMM TUJMM FYIJCJU UIF DPNCJOFE
EFMBZT PG UIF PUIFS DPNQPOFOUTŢ
ŝ (FOF "NEBIM KPJOU DSFBUPS PG
UIF *#. 4ZTUFN  "SDIJUFDUVSF
XIJDI XJUI B IJHI OVNCFS PG DPSFT XJMM DPOUSJCVUF UIF TMPXOFTT PG
UIF QSPHSBN <"NEBIM >
5IJT IBT NBOZ QSBDUJDBM DPOTJEFSBUJPOT &WFO XIFO SVOOJOH PO BO
JOƅOJUF OVNCFS PG DPSFT B QSPHSBN XPVME TUJMM CF MJNJUFE CZ IBWJOH UP
JOJUJBMMZ MPBE UIF EBUB JOUP 3". B CPUUMFOFDL UIBU XPVME CF EJGƅDVMU UP
PWFSDPNF
.BUIFNBUJDBMMZ XJUI p BT UIF BNPVOU PG UJNF TQFOU PO UIF QBSUT PG
UIF QSPHSBN UIBU DBO CF SVO JO QBSBMMFM (1  p) PO UIF QBSUT UIBU NVTU
SFNBJO TFSJBM BOEN BT UIF OVNCFS PG QSPDFTTPST UIFO "NEBIMşT MBX
HJWFT UIF TQFFEVQ S BT BT 
S =
1
(1  p) + p
N
	

" MBSHF QBSU PG QBSBMMFM QSPHSBNNJOH JOWPMWFT SFEVDJOH UIF QBSUT
UIBU NVTU SFNBJO TFSJBMŝJO UIJT DBTF (1   p) JO &RVBUJPO ŝUP BT
TNBMM BT QPTTJCMF
 (VTUBGTPOşT -BX
"OPUIFS GBDU UIBU JT PGUFO PWFSMPPLFE JT UIBU B QBSBMMFM QSPHSBN NVTU
PGUFO TPMWF MBSHFS QSPCMFNT UIBO B QVSFMZTFRVFOUJBM POF CZ WJSUVF
PG UIFSF CFJOH QPUFOUJBMMZVOOFDFTTBSZ XPSL EJTUSJCVUFE UP TPNF QSP
DFTTPST NBLJOH UIF UPUBM SVOOJOH UJNF MPOHFS TUJMM 5IJT JT LOPXO BT
UIF (VTUBGTPO#BSTJT MBX PS PGUFO KVTU (VTUBGTPOşT MBX " QSPHSBN FYFDVU
JOH PO NPSF UIBO POF UISFBE XJMM TUJMM IBWF QFSGPSNFE UIF DPNQVUBUJPO
PO UIF PUIFST JG POF UISFBE SFUVSOT B TPVHIUBGUFS SFTVMU FGGFDUJWFMZ
NBLJOH UIF DPNQVUBUJPOT TVQFSƆVPVT *O UIF TBNF XBZ B QSPHSBN
UIBU DBOOPU EJWJEF FWFOMZ CFUXFFO UISFBET XJMM IBWF UP šSPVOE VQŢ UIF
UJNF UBLFO JO PSEFS UP BDDPVOU GPS UIF UISFBET UIBU EJE OPU FYFDVUF JO
UIF ƅOBM JUFSBUJPO <(VTUBGTPO  -FXJT BOE &M3FXJOJ >
 -BUFODZ
5IF MBUFODZ PG USBOTGFSSJOH UIF EBUB CFUXFFO UIF JOEJWJEVBM TZTUFNT JT
TPNFUIJOH UIBU DBO CFNBOBHFE CVU OPU DPNQMFUFMZ BWPJEFE  -BUFODZ
$)"15&3  " )*()-&7&- -00, "5 1"3"--&-*4. 
DBO CF EFƅOFE BT UIF UJNF UBLFO UP TFOE BO FNQUZ NFTTBHF PS GPS
TZTUFNT XJUI QBSBMMFM QJQFMJOFT UIF UJNF UBLFO UP MPBE UIF QJQFMJOFT
CFGPSF UIF ƅSTU SFTVMU JT EFMJWFSFE 5IVT JU DBO CFDPNF B QSPCMFN XIFO
UIF NFTTBHFT UIFNTFMWFT BSF TNBMM FOPVHI UIBU UIF NFTTBHFTFOEJOH
UJNF CFDPNFT B TJHOJƅDBOU QBSU PG UIF PWFSBMM FYFDVUJPO UJNF
3VOOJOH UJNF DBO CFNPEFMMFE CZ BO FRVBUJPO XJUIT BT UIF PWFSBMM
UJNF ↵ BT UIF MBUFODZ UJNF   BT UIF CBOEXJEUI PG UIF TZTUFN BOEN
BT UIF MFOHUI PG UIF NFTTBHF <.BUUTPO # 4BOEFST BOE .BTTJOHJMM >
T = ↵+
N
 
	

5IF MBUFODZ BOE CBOEXJEUI DBO WBSZ CFUXFFO TZTUFNT EFQFOEJOH
PO UIF UZQF PG IBSEXBSF BT XFMM BT UIF RVBMJUZ PG UIF TPGUXBSF VTFE UP
JNQMFNFOU UIF QSPUPDPMTŝUIF UJNF UBLFO GPS EBUB UP SFBDI B HSBQIJDT
DBSE PWFS B 1$* CVT JT UJOZ DPNQBSFE UP USBOTGFSSJOHEBUB PWFS BOFUXPSL
#PUI PG UIFTF DBO CF NFBTVSFE XJUI TJNQMF CFODINBSLT <+ %POHBSSB BOE
%VOJHBO >
5IF NPTU DPNNPO UFDIOJRVF GPS DPNQFOTBUJOH GPS IJHI MBUFODZ
PS B TMPX OFUXPSL JT UP TFOE GFX MBSHF QBDLFUT JOTUFBE PG NBOZ TNBMM
POFT 'PS QBSBMMFM QSPHSBNNJOH UIJT NFBOT UIBU JU JT NPSF FGGFDUJWF
GPS FBDI OPEF JO B DMVTUFS UP CF HJWFO MBSHF NBUDIFT PG XPSL UP EP PWFS
TNBMM CBUDIFT
 $6%"
*O/PWFNCFS  /7JEJB VOWFJMFE UIF (59 B HSBQIJDT DBSE CVJMU
XJUI UIF $6%" "SDIJUFDUVSF *U JODMVEFE TFWFSBM DPNQPOFOUT EFTJHOFE
GPS (16 DPNQVUJOH XIJDI BJNFE UP BMMFWJBUF UIF EJGƅDVMUZ PG (1(16
EFWFMPQNFOU JOTUFBE PG VTJOH QSPHSBNNBCMF WFSUFY BOE QJYFM TIBEFST
UIF $6%" BSDIJUFDUVSF JODMVEFE B VOJƅFE TIBEFS QJQFMJOF BMMPXJOH
FWFSZ "-6 PO UIF DIJQ UP CF VTFE GPS DPNQVUBUJPO SBUIFS UIBO QVSFMZ
GPS HSBQIJDT BOE BEEFE B CMPDL PG TIBSFE NFNPSZ BMMPXJOH QSPHSBNT
UIBU SFRVJSF JOUFSUISFBE DPNNVOJDBUJPO UP SVO PO UIF (16 BT XFMM
<+ 4BOEFST BOE ,BOESPU >
$6%" QSPHSBNT BSF XSJUUFO JO $6%" $ B WFSTJPO PG $ FYUFOEFE
XJUI TZOUBY UP BMMPX GVODUJPOT UP CF DBMMFE PO UIF EFWJDF 5IF DPNQJMFS
$)"15&3  " )*()-&7&- -00, "5 1"3"--&-*4. 
 " SVOOJOH UISFBEşT DPPSEJOBUFT
DBO CF TQFDJƅFE CZ /#- Ƕ

3ǡ3 '*&
3ǡ4 BOE TP
PO
 5IJT JT XSJUUFO
ǾǾ.4)/#- .ǿȀ
 'PS NPSF JOGPSNBUJPO PO MBUFODZ
IJEJOH TFF 4FDUJPO  -BUFODZ
)JEJOH
)1 DPNQJMFT UIF IPTUşT GVODUJPOT VTJOH XIJDIFWFS $ DPNQJMFS JT
QSFTFOU PO UIF TZTUFN BOE UIF EFWJDFşT GVODUJPOT JUTFMG *U JT TJNJMBS
UP %JSFDU9 PS 0QFO(- JO UIBU UIF QSPHSBNNFS EPFT OPU IBWF UP LOPX
UIF NPEFM PG IBSEXBSF UIBU UIF QSPHSBN XPVME CF SVO PO FBDI (16
VTFT EJGGFSFOU JOTUSVDUJPOT BOE $6%" JT BCMF UP BCTUSBDU BXBZ UIFTF
JNQMFNFOUBUJPO EFUBJMT </7JEJB >
$6%" XPSLT XJUI ƅOFHSBJOFE EBUBQBSBMMFM UISFBET BT JUT VOJUT PG
FYFDVUJPO -BVODIJOH B $6%" LFSOFM GVODUJPO DSFBUFT B HSJE PG UISFBET
UIBU BMM FYFDVUF UIF GVODUJPO " HSJE JT PSHBOJTFE JOUP B %BSSBZ PG CMPDLT
XIJDI JT PSHBOJTFE JOUP B % BSSBZ PG UISFBET HJWJOH UIF QSPHSBNNFS
ƅWF EJNFOTJPOT UPXPSLXJUI 5IF JOEJWJEVBM UISFBET JEFOUJGZ UIF SFMFW
BOU QPSUJPOT PG UIF EBUB UP QSPDFTT VTJOH UIF'*&
3 BOE/#- Ƕ

3 WBSJBCMFT 5IFTF BQQFBS BT QSFJOJUJBMJTFE SFBEPOMZ WBSJBCMFT UP
UIF EFWFMPQFS BOE BSF BTTJHOFE UP BVUPNBUJDBMMZ CZ$6%"şT SVOUJNF TZT
UFN <,JSL BOE )XV > 5IF QSPHSBNNFS DBO UIFO XSJUF UIFJS GVODUJPO
SPVHIMZ BT UIFZ XPVME PSEJOBSZ $ DPEF
$6%" BMMPXT UISFBET JO UIF TBNF CMPDL UP DPPSEJOBUF CZ BMMPXJOH
UIF QSPHSBNNFS UP TQFDJGZ XIFO UIFZ TZODISPOJTF 5IJT FOTVSFT UIBU
BMM UISFBET JO B CMPDL IBWF DPNQMFUFE POF QIBTF PG FYFDVUJPO CFGPSF
NPWJOH PO UP BOPUIFS CZ XBJUJOH VOUJM FWFSZ UISFBE IBT SFBDIFE UIF
TBNF MPDBUJPO JO UIF QSPHSBN 
 1PSUBCJMJUZ PG $6%"
/7JEJB EFWFMPQFE $6%" UP BMMPX EFWFMPQFST UP VTF UIFJS (16T GPS
NPSF HFOFSBM BQQMJDBUJPOT UIBO HSBQIJDT CVU EJE OPU QSPWJEF BOZ XBZ
UP FGƅDJFOUMZ SVO $6%" DPEF FMTFXIFSF UIF BSDIJUFDUVSF JT UJFE UP
/7JEJBşT PXO IBSEXBSF BOE EPFT OPU FWFO BUUFNQU UP XPSL BOZXIFSF
FMTF <4USBUUPO 4UPOF BOE )XV >
5IF FBTJFTU QPTTJCMF USBOTMBUJPO JT UP FNVMBUF UIF (16şT JOTUSVDUJPO
TFU BOE NPEFM CZ TQBXOJOH B $16 UISFBE GPS FWFSZ (16 UISFBE UIBU
XPVME SVO BOE NBQQJOH UIPTF UISFBET UP UIF BWBJMBCMF DPSFT PO UIF
(16 )PXFWFS UIJT JT JOFGGFDUJWF BT (16CBTFE QSPHSBNT PGUFO SFMZ
PO MBUFODZ IJEJOH XIJDI UIF $16 JT NPSF JOFGƅDJFOU BU  5IF SFTVMU
JT B QSPHSBN UIBU SVOT CVU NVDI TMPXFS UIBO IBE JU CFFO XSJUUFO GPS
UIF $16 UP CFHJO XJUI /7JEJBşT PXO $6%" FNVMBUJPO UPPMLJU VTFT UIJT
NPEFM BOE JU TVGGFST GSPN UIJT TBNF JOFGƅDJFODZ
$)"15&3  " )*()-&7&- -00, "5 1"3"--&-*4. 
/FWFSUIFMFTT UIFSF IBWF CFFO BUUFNQUT UP USBOTMBUF $6%" QSP
HSBNT CBDL POUP UIF $16 .$6%" BT EFTDSJCFE JO "O &̓DJFOU *NQMF
NFOUBUJPO PG $6%" ,FSOFMT PO.VMUJDPSFT <4USBUUPO 4UPOF BOE )XV > NBQT
UIF $6%" QSPHSBNNJOH NPEFM POUP B NVMUJDPSF $16 BSDIJUFDUVSF
CZ USBOTGPSNJOH UIF TPVSDF DPEF GSPN $6%" $ JOUP TUBOEBSE $ VT
JOH B MJCSBSZ UIBU HFUT MJOLFE BU DPNQJMF UJNF UP QSPWJEF UIF QBSBMMFM
QSPHSBNNJOH GFBUVSFT UIBU HFU MPTU JO USBOTMBUJPO
*U BQQFBST BT UIPVHI SVOOJOH$6%"QSPHSBNT PO UIF$16 JT TJNQMF
JG OPU FGƅDJFOU PXJOH UP UIF ƅOFHSBJOFE NPEFM PG QBSBMMFMJTBUJPO VTFE
JG BMM UISFBET XJUIJO B CMPDL PDDVQZ UIF TBNF $16 DPSF UIFO UIFSF JT OP
OFFE UP TZODISPOJTF EVSJOH UIF CMPDLTş FYFDVUJPO 5IF UISFBET XPVME
IBWF TJNJMBS DPOUSPM ƆPX QBUIT UP FBDI PUIFS BOE XPVME MJLFMZ IBWF
IB[BSET PDDVS WFSZ DMPTF UPHFUIFS )PXFWFS TDIFEVMJOH UIFTF UISFBET
UP SVO UPHFUIFS JT NPSF EJGƅDVMU *G B UISFBE JT BMMPXFE UP SVO PO BOZ
$16 DPSF UIFO UIF CFOFƅUT PG SVOOJOH UIF TBNF QSPHSBNPWFSNVMUJQMF
QJFDFT PG EBUB JT MPTU VOEFS UIF MBSHF BNPVOU PG TDIFEVMJOH PWFSIFBE
'PS UIJT SFBTPO UIF SFTFBSDIFST CFIJOE .$6%" DIPTF UP USBOT
MBUF JOUP B QSPHSBNNJOH NPEFM UIBU NBJOUBJOT UIF MPDBMJUZ CFUXFFO
UISFBET XIJMF TUJMM VTJOH UIF PQFSBUJOH TZTUFNşT TDIFEVMFS 5IFJS DPN
QJMFS TFBSDIFT GPS BOZ MPPQT UIBU BSF SVO JO UIF LFSOFM BOE VTFT B USBOT
GPSNBUJPO UIFZ DBMM EFFQ ƅTTJPO UP BEE TZODISPOJTBUJPO TUBUFNFOUT CZ
DSFBUJOHOFX UISFBEMPDBM MPPQTXJUIJO UIF TDPQF DPOUBJOJOH UIPTF TUBUF
NFOUT USFBUJOH UIF TDPQF JUTFMG BT POF NPSF TUBUFNFOU UIBU OFFET UP CF
TZODISPOJTFE
$6%" BMTP IBT BO PGƅDJBM FYUFOTJPO GPS EZOBNJD QBSBMMFMJTN UIBU
FOBCMFT LFSOFMT PO UIF (16 UP DBMM UIFNTFMWFT 5IJT FYUFOTJPO JT POMZ
BCMF UP CF VTFE PO EFWJDFT UIBU TVQQPSU B SFDFOU WFSTJPO PG $6%"
)PXFWFS UIFSF JT B MPX IBSEXBSF MJNJU GPS UIF NBYJNVN SFDVSTJPO
EFQUI  5IJT JT MPX FOPVHI UIBU DFSUBJO BQQMJDBUJPOT NBZ XJTI UP
JNQMFNFOU UIFJS PXO TUSBUFHJFT GPS IBOEMJOH SFDVSTJPO </7JEJB >
 159
5IF $6%" DPNQJMFS )1 EPFT OPU DPNQJMF $6%" $ TPVSDF DPEF JOUP
UIF (16şT OBUJWF NBDIJOF DPEF TJNQMZ CFDBVTF UIFSF JT OP TVDI OBUJWF
NBDIJOF DPEF JO PSEFS OPU UP CF IJOEFSFE CZ OFDFTTJUBUJOH CBDLXBSET
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 " UISFBEşT QPTJUJPO JO UIF SVO
OJOH $5" DBO CF TQFDJƅFE CZ
UIF )/$ǡ3 )/$ǡ4 BOE
)/$ǡ5 159 WBSJBCMFT
 5ZQJDBMMZ B XBSQ IBT  UISFBET
5IJT JT TFU BT B HPPE EFGBVMU
WBMVF SBUIFS UIBO B DPOTUBOU EF
QFOEJOH PO UIF IBSEXBSF BT JU JT
QMBVTJCMF UP NBYJNJTF QFSGPSN
BODF CZ DIBOHJOH UIF OVNCFS
)PXFWFS UIJT QPTTJCJMJUZ XBT
OPU FYQMPSFE BT EJGGFSFOU XBSQ
TJ[FT NBZ IBWF EJGGFSFOU SFTVMUT
PO EJGGFSFOU EFWJDFT BOE UIFSF JT
DVSSFOUMZ OP XBZ UP QSFEJDU UIF
PVUDPNF PG EJGGFSFOU XBSQ TJ[FT
PUIFS UIBO USZJOH NBOZ WBMVFT
BOE TFFJOH XIJDI POF DPNFT
PVU UIF GBTUFTU XIJDI XPVME
MJLFMZ CF FOPVHI UP PGGTFU BOZ
QPUFOUJBM TQFFE HBJO
ǡ- "ǡ0ǐǏ -ǎǢ -ǏǢ -ǐǤ ȅȅ  !$) /#-  - "$./ -.
./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'ȞȜȪȧȚ ȳɐȱɓ "O FYBNQMF PG 159 BTTFNCMZ DPEF UIBU UBLFT BO FMFNFOU PG BO BSSBZ UIBU TUBSUT GSPN  BOE NVMUJQMJFT JU CZ GPVS
5IF LFSOFM CFHJOT XJUI B EFƅOJUJPO PG BMM VTFE SFHJTUFST BMPOH XJUI UIFJS UZQF *O UIJT DBTF UIF UISFF SFHJTUFST VTFE BSF PG
UIF ǡ0ǐǏ 	CJU VOTJHOFE JOUFHFS
 UZQF
*OTJEF UIF LFSOFM XIJDI JT EFTJHOBUFE IFSF CZ UIF MBCFM ./-/ UIF UISFBE *% JT MPBEFE JOUP B SFHJTUFS 5IJT OVNCFS HFUT
DPOWFSUFE UP UIF OVNCFS XF XJTI UP PQFSBUF PO CZ USBOTGPSNJOH JUŝJO UIJT DBTF BEEJOH POF XJUI UIF  JOTUSVDUJPO
'JOBMMZ UIF WBMVF HFUT NVMUJQMJFE CZ GPVS XJUI UIF (0' JOTUSVDUJPO
DPNQBUJCJMJUZ CFUXFFO BSDIJUFDUVSFT FBDI HSBQIJDT DBSE IBT B TJNJMBS
CVU OPU JEFOUJDBM JOTUSVDUJPO TFU TP DPNQJMBUJPO XPVME CF B NPWJOH
UBSHFU *OTUFBE UIF DPNQJMFS QSPEVDFT 159 BTTFNCMZ DPEF XJUI 159
TUBOEJOH GPS 1BSBMMFM 5ISFBE &YFDVUJPO
159 JT B SFHJTUFSCBTFE UZQFE BTTFNCMZ MBOHVBHF UIBU JT VTFE BT
BO JOUFSNFEJBSZ MBOHVBHF CZ UIF $6%" TZTUFN 5IF SVOUJNF JT BCMF UP
USBOTMBUF DPNQJMFE 159 BTTFNCMZ JOTUSVDUJPOT JOUP UIF OBUJWF JOTUSVD
UJPO TFU PG UIF (16 NVDI GBTUFS UIBO USBOTMBUJOH UIF FRVJWBMFOU $6%"
DPEF BTNVDI PG UIFXPSL JODMVEJOH QBSTJOH DPNQJMFUJNF FSSPS DIFDL
JOH BOE PQUJNJTBUJPO XJMM IBWF BMSFBEZ CFFO QFSGPSNFE
-JLF $6%" 159 VTFT BO FYQMJDJUMZQBSBMMFMNPEFM XJUI B 159 QSP
HSBN TQFDJGZJOH IPX B TJOHMF QBSUJDVMBS UISFBE TIPVME FYFDVUF XJUI
UIF TZTUFN FYUSBQPMBUJOH UIJT UP NVMUJQMF UISFBET
" DPPQFSBUJWF UISFBE BSSBZ 	$5"
 JT BO BSSBZ PG UISFBET UIBU DBO
FYFDVUF B LFSOFM DPODVSSFOUMZ PS JO QBSBMMFM BOE UISFBET XJUIJO B $5"
DBO DPNNVOJDBUFXJUI FBDI PUIFS  5IFTF UISFBET SVO JO HSPVQT DBMMFE
XBSQT BMM FYFDVUJOH UIF TBNF JOTUSVDUJPOT BU UIF TBNF UJNF </7JEJB >
 " $6%" HSJE JT KVTU B HSJE PG $5"T FOBCMJOH UIFN UP CF SVO JO QBSBMMFM
 4PDJBM "TQFDUT PG 1BSBMMFM 1SPHSBNNJOH
*O BEEJUJPO UP UIF UFDIOJDBM DPOTJEFSBUJPOT QBSBMMFM QSPHSBNNJOH IBT
TFWFSBM šTPDJBMŢ BTQFDUT UIBU DPNF JOUP QMBZ
"T B SFTVMU PG UIJT IBSEXBSF SFWPMVUJPO UIF NVMUJDPSF BOE NVMUJ
EFWJDF FSB IBT QVU QSFTTVSF PO QSPHSBNNFST UP SFXSJUF UIFJS TPGUXBSF
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GPS UIJT OFX IBSEXBSF #Z QSPQPTJOH TJNQMFS QSPDFTTJOH VOJUT BSDIJ
UFDUT BTTVNF UIBU QSPHSBNNFST XJMM OPX NBOVBMMZ UBLF DBSF PG NFDI
BOJTNT UIBU VTFE UP CF QFSGPSNFE CZ UIF IBSEXBSF TVDI BT DBDIF DIFDL
JOH 5IFSFGPSF UIFSF JT B HBQ CFUXFFO UIF USBEJUJPOBMNPEFM PG QSPHSBN
NJOH BOE UIF TUZMF PG QSPHSBNNJOH VTFGVM GPS NVMUJDPSF BDDFMFSBUPS
FOBCMFE BSDIJUFDUVSFT
Ŧ &SSPS DIFDLJOH 8IFO QSPHSBNNJOH XJUI NVMUJQMF UISFBET PO B
$16 BOZ QPJOU XIFSF UIF UISFBET JOUFSBDU NVTU CF QSFDFEFE XJUI
B DBMM UP TZODISPOJTF UIF UISFBET NBLJOH TVSF UIBU UIF DPSSFDU EBUB
IBT CFFO MPBEFE JOUP FBDI 4ZODISPOJTJOH B HSPVQ PG UISFBET QPUFO
UJBMMZ IBMUT UIF FOUJSF UISFBE QPPM VOUJM FWFSZ UISFBE IBT DBVHIU VQ
UP UIBU QPJOU VTJOH VQ QSPDFTTJOH UJNF UIBU DPVME CF CFUUFS TQFOU
)PXFWFS XJUIPVU UIJT DBMM UIF QSPHSBN NBZ CF SVOOJOH XJUI JO
DPSSFDU EBUB MPBEFE B TJUVBUJPO UIBU DPVME CF EJGƅDVMU UP EFCVH
Ŧ .BUIFNBUJDBM PQUJNJTBUJPOT $FSUBJO PQUJNJTBUJPOT DBO IBWF B
NBUIFNBUJDBM DPNQPOFOU XIJDI NBZ OPU CF JNNFEJBUFMZ PCWJPVT
'PS FYBNQMF UIF QBSBMMFM WFSTJPO PG SFEVDUJPO PWFS BO BSSBZ TVDI BT
ƅOEJOH UIF TVN PS QSPEVDU PG BMM FMFNFOUT DBO CF SVO FGƅDJFOUMZ
CZ DPOUJOVBMMZ QFSGPSNJOH UIF PQFSBUJPO PO FBDI TVDDFTTJWF QBJS PG
FMFNFOUT IBMWJOH UIF TJ[F PG UIF BSSBZ FBDI JUFSBUJPO VOUJM POMZ POF
FMFNFOU SFNBJOT )PXFWFS GPS UIJT UP CF NBUIFNBUJDBMMZ TPVOE
UIF SFEVDUJPO PQFSBUPS NVTU CF BTTPDJBUJWF BOE JU JT DPOTJEFSFE
PVUTJEF UIF TDPQF PG B DPNQJMFS UP EFUFSNJOF UIF BTTPDJBUJWJUZ PG
B GVODUJPO 5IJT JT BO FYBNQMF PG BO PQUJNJTBUJPO UIBU DBO POMZ
CF BQQMJFE XIFO UIF DPNQJMFS IBT GVSUIFS JOGPSNBUJPO BCPVU UIF
QSPHSBN
 1BSBMMFMJTN JO 1SPHSBNNJOH -BOHVBHFT
5IFSF JT B QSPWFSC JO TPGUXBSF EFWFMPQNFOU TUBUJOH UIBU UIF OVNCFS
PG CVHT QFS MJOF PG DPEF JO BOZ HJWFO QSPHSBN JT DPOTUBOU B GVODUJPO
XSJUUFO JO B WFSCPTF MBOHVBHF JT MJLFMZ UP DPOUBJO NPSF FSSPST UIBO POF
XSJUUFO JO B UFSTF MBOHVBHF 5IJT TFFNT OPOTFOTJDBM BU ƅSTU HMBODF CVU
UIFSF JT SFBTPO CFIJOE JU IVNBOT BSF OPU QFSGFDU QSPHSBNNFST BOE
UIF NPSF MJOFT PG DPEF B EFWFMPQFS IBT UP XSJUF UIF HSFBUFS UIF DIBODFT
GPS BO FSSPS UP DSFFQ JO
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"T UIF OFFE UP QSPDFTT EBUB JO QBSBMMFM CFDPNFT B SPVUJOF PQFSBUJPO
QSPHSBNNJOH MBOHVBHFT UIFNTFMWFT BSF TUBSUJOH UP PGGFS EFWFMPQFST
XBZT UP QBSBMMFMJTF UIFJS DPEFXJUIPVU IBWJOH UPXSJUF UIF DPEF UP TQBXO
B UISFBE NBOVBMMZ 5IFSF BSF TFWFSBM EJGGFSFOU XBZT UIBU B MBOHVBHF
DBO EP UIJT GSPN XPSLJOH XJUI UIF MBOHVBHFşT PXO GFBUVSFT UP FOTVSF
UIBU POMZ TBGF DPEF JT NBEF QBSBMMFM UP VTJOH FYUFOTJPOT CVJMU PO UPQ
PG B MBOHVBHF UP MFU UIF QSPHSBNNFS EFDJEF XIJDI GVODUJPOT UP SVO
DPODVSSFOUMZ
 1BSBMMFM 'VODUJPOT
0OF TJNQMF XBZ UP NBLF QBSUT PG B QSPHSBN QBSBMMFM JT UP VTF GVOD
UJPOT UIBU EJTQBUDI UISFBET UIFNTFMWFT BOE EP OPU DPNQMFUF VOUJM FWFSZ
UISFBE IBT ƅOJTIFE 5IFTF DBO CF PGGFSFE FJUIFS CZ UIF MBOHVBHF JUTFMG
PS BT QBSU PG B MJCSBSZ
5IF DPNQVUBUJPOBM BMHFCSB TZTUFN .BUIFNBUJDB PGGFST GVODUJPOBM
QSPHSBNNJOH BCJMJUJFT BOE IBT SFDFOUMZ BEEFE EBUBQBSBMMFM WBSJBOUT
PG UIFTF NBLJOH QBSBMMFMJTN BT TJNQMF BT KVTU VTJOH UIF SJHIU GVODUJPOT
JO QMBDFT XIFSF QBSBMMFMJTN JT EFTJSFE
'PS FYBNQMF B USJWJBMMZQBSBMMFMJTBCMF QSPCMFN TVDI BT TVNNJOH
UPHFUIFS UXP WFDUPST SFRVJSFT B WFSZ TNBMM DIBOHF
+ȁ'0.Ǣ 1 /*-ǾǢ 1 /*-ǾȂ ǿȉ  -$' 1 -.$*) ȉȀ
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5IJT TPSU PG JNQMFNFOUBUJPO JT CFTU TVJUFE GPS B NBUIFNBUJDBM TZT
UFN BT DPODVSSFODZ JT SBSFMZ B QSPCMFN BOE GFX GVODUJPOT IBWF TJEF
FGGFDUT 5IF NBJO EJTBEWBOUBHF PG UIJT BQQSPBDI JT UIBU BOZ DPNQJMFS
PS JOUFSQSFUFS OFFET UP CF BXBSF PG UIFTF GVODUJPOTŝXIFO SVOOJOH UIF
DPEF PO BO PMEFS WFSTJPO PG UIF MBOHVBHF JU XPVME DPNQMBJO BCPVU UIF
-'' '+ GVODUJPO OPU FYJTUJOH 5IJT MJNJUT JUT VTF CVU SFNBJOT
B WFSZ TJNQMF TPMVUJPO
 1BSBMMFM %JSFDUJWFT
*O B NPSF JNQFSBUJWF MBOHVBHF TVDI BT $ PS $ EJGGFSFOU WFSTJPOT PG
UIF TUBOEBSE DPOUSPM TUSVDUVSFT NBZ CF VTFE UP QBSBMMFMJTF DPEF
$)"15&3  " )*()-&7&- -00, "5 1"3"--&-*4. 
8JUI0QFO.1 BO "1* GPSXSJUJOH QPSUBCMF DPODVSSFOU DPEF B TUBOE
BSE !*- MPPQ JT BCMF UP CF šUBHHFEŢ XJUI QBSBMMFMJTN $POUJOVJOH XJUI
UIF WFDUPS BEEJUJPO FYBNQMF
$)/ ȁȂǢ ȁȂǢ ȁȂǤ
ȕ+-"( *(+ +-'' ' !*-
!*- ǿ$)/ $ ʙ ǍǤ $ ʛ Ǥ $ʔʔȀ
ȃ
ȁ$Ȃ ʙ ȁ$Ȃ ʔ ȁ$ȂǤ
Ȅ
0QFO.1 JT BCMF UP TJEFTUFQ UIF QSPCMFNPG CBDLXBSET DPNQBUJCJMJUZ
CZ VTJOH UIF $ QSFQSPDFTTPSşT +-"( TUBUFNFOU XIJDI BDDPSEJOH UP
UIF TQFDJƅDBUJPO JT OPU HVBSBOUFFE UP QFSGPSN BOZ BDUJPO 5IJT NFBOT
UIBU B DPNQJMFS UIBU TVQQPSUT 0QFO.1 JT BCMF UP TFF UIF QBSBMMFM !*-
TUBUFNFOU BOEWFDUPSJTF UIF MPPQXIJMF B DPNQJMFS UIBU EPFTOPU TVQQPSU
UIF GFBUVSF JT GSFF UP JHOPSF UIF TUBUFNFOU BT JU XPVME B DPNNFOU BOE
QSPDFFE UP DPNQJMF JU BT JG JU XFSF TFSJBM DPEF
'PSUSBO JT BOPUIFS MBOHVBHF UIBU IBT HBJOFE B NPEFSO WFSTJPO XJUI
QBSBMMFM TVQQPSU )FSF JT B TJNJMBS WFDUPS BEEJUJPO FYBNQMF UIBU VTFT
'PSUSBOşT 0QFO.1 GFBUVSFT
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*O UIFTF JOTUBODFT JU SFNBJOT VQ UP UIF QSPHSBNNFS UP EFDJEF
XIFUIFS B GVODUJPO TIPVME CF SVO JO QBSBMMFM BOE UP UJNF UIF SFTVMUT UP
NBLF TVSF UIFSF JT BDUVBMMZ B QFSGPSNBODF CFOFƅU
'PS QSPHSBNNJOH JO $6%" /7JEJB QSPWJEF BO FYUFOTJPO PG UIF $
MBOHVBHF $6%" $ UIBU IBT JUT PXO TFU PG LFZXPSET VTFE UP TQFDJGZ UIF
BSDIJUFDUVSF UIBU B GVODUJPO TIPVME CF SVO PO 5IJT MFUT UIF QSPHSBNNFS
TQFDJGZ XIFUIFS B GVODUJPO TIPVME UBSHFU UIF $16 (16 PS CPUI
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Ŧ )PTU GVODUJPOT BSF SVO PO UIF $16 BOE DBO PQUJPOBMMZ CF TQF
DJƅFE XJUI ǾǾ#*./ǾǾ
Ŧ %FWJDF GVODUJPOT BSF SVO PO UIF(16 BOE DBO POMZ DBMM PUIFS(16
GVODUJPOT 5IFTF BSF TQFDJƅFE XJUI ǾǾ 1$ ǾǾ
Ŧ (MPCBM GVODUJPOT SVO PO UIF (16 CVU DBO CF DBMMFE CZ UIF $16
BOE DBO POMZ DBMM EFWJDF GVODUJPOT 5IFTF BSF TQFDJƅFE XJUI
ǾǾ"'*'ǾǾ
 1BSBMMFM %BUB 4USVDUVSFT
"OPUIFS XBZ UP BEE QBSBMMFMJTN UP B QSPHSBN JT UP EFTJHOBUF DFSUBJO
EBUB TUSVDUVSFT BT CFJOH BCMF UP IBWF QBSBMMFM BMHPSJUINT SVO PO UIFN
BOE MFUUJOH UIF DPNQJMFS VTF UIFTF BMHPSJUINT PO UIFTF EBUB TUSVDUVSFT
POMZ
5IF )BTLFMM MBOHVBHF JT BCMF UP VTF JUT UZQF TZTUFN UP BVUPNBUJDBMMZ
QBSBMMFMJTF PQFSBUJPOT QFSGPSNFE PO DFSUBJO MJTUT XJUI UIF %BUB 1BSBMMFM
)BTLFMM FYUFOTJPO 5IF WFDUPS BEEJUJPO FYBNQMF JO )BTLFMM MPPLT MJLF
UIJT
 -$' ǣǣ ȁ*0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"OZ PQFSBUJPO QFSGPSNFE PO UIF MJTU TVDI BT (+ PS - 0  JT
FYFDVUFE JO QBSBMMFM 5IJT BMMPXT UIF QSPHSBNNFS UP VTF UIF TBNF PQFS
BUJPOT PO CPUI PSEJOBSZ BOE QBSBMMFMJTBCMF MJTUT <+POFT FU BM >
5IF MBOHVBHF 1FSM  IBT TFWFSBM EBUB TUSVDUVSFT DBMMFE KVODUJPOT
XIJDI SFQSFTFOU B SBOHF PG WBMVFT UIBU DBO CF UFTUFE JO BOZ PSEFS JO
DMVEJOH JO QBSBMMFM 5P JMMVTUSBUF IFSF JT B TJNQMF QSPHSBN UIBU UFTUT B
OVNCFS BHBJOTU B SBOHF PG WBMVFT
$! ɶ1'0 ʙʙ )4ǿǏǢ ǐǢ ǒǢ ǔǢ ǎǎǢ ǎǐǢ ǎǔǢ ǏǐǢ ǏǔȀ ȃ
.4 ǫɶ1'0 (/# .ǦǫǤ
Ȅ
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5IF )4 GVODUJPO DSFBUFT B KVODUJPO WBMVF SFQSFTFOUJOH UIF ƅSTU
GFX QSJNF OVNCFST 8IFO JU DPNFT UP UFTUJOH UIF WBMVF UIF JOUFSQSFUFS
DBO UFTU UIF WBMVFT JO BOZ PSEFS *U DBO BMTP EP UIJT JO QBSBMMFM VTJOH B
EJGGFSFOU UISFBE GPS FBDI WBMVF
 4FQBSBUJPO PG %BUB
5IF NBJO ESBXCBDL XJUI UIF BCPWF BQQSPBDIFT JT UIBU JU JT VQ UP UIF
QSPHSBNNFS UP EFUFSNJOF XIFUIFS UIF QBSBMMFMJTN JT TPVOE
8IFO EFBMJOH XJUI DPODVSSFOU QSPHSBNT UIBU NBOBHF TFWFSBM EJT
KPJOU UBTLT UIBU NBZ CF SVOOJOH TJNVMUBOFPVTMZ JU JT DPNNPO QSBDUJDF
UP FOTVSF UIBU BOZ BDDFTT UP OPOUISFBEMPDBM WBSJBCMFT JT QMBDFE CFIJOE
B MPDL JO PSEFS UP QSFWFOU EBUB SBDFTŝTJUVBUJPOT XIFSF B WBSJBCMF JT
BDDFTTFE CZ NVMUJQMF UISFBET BU UIF TBNF UJNF DBVTJOH VOEFƅOFE CF
IBWJPVS *G B QBSBMMFM NBQQJOH GVODUJPO XBT QBTTFE B USBOTGPSNBUJPO
GVODUJPO UIBU IBE B TJEFFGGFDU TVDI BT NPEJGZJOH B HMPCBM WBSJBCMF UIF
SFTVMU PG UIF DPNQVUBUJPO XPVME UIVT CF VOEFƅOFE BT UIF UISFBET BSF
OPU HVBSBOUFFE UP CF SVO JO BOZ PSEFS BOE SBDF DPOEJUJPOT NBZ NFBO
UIBU DFSUBJO NVUBUJPOT BSF JHOPSFE PS PWFSXSJUUFO
0OF TPMVUJPO JT UP TJNQMZ GPSCJE JOEJWJEVBM GVODUJPOT UP BDDFTT
HMPCBM WBSJBCMFTŝFJUIFS GPS SFBEJOH PS GPS XSJUJOHŝMJNJUJOH UIFN UP
UIFJS MPDBM WBSJBCMFT BOE UIF WBMVFT PG UIFJS QBTTFEJO QBSBNFUFST 5IF
$6%" EZOBNJD QBSBMMFMJTN FYUFOTJPO IBT UIJT SFTUSJDUJPO QPJOUFST UP
MPDBM NFNPSZ BSF OPU BMMPXFE UP CF VTFE JO SFDVSTJWF DBMMT UP UIF TBNF
LFSOFM BOE POMZ DPOTUBOU HMPCBM NFNPSZ DBO CF BDDFTTFE CZ B DIJME
HSJE
" NPSF MFOJFOU TPMVUJPO JT UP SFTUSJDU UIF WBMVFT UIBU B GVODUJPO DBO
BDDFTT UP POMZ UIPTF UIBU IBWF CFFO QSPWFO TBGF 5IF QSPHSBNNJOH
MBOHVBHF 3VTU VTFT NVUBCJMJUZ BOOPUBUJPOT PO WBSJBCMFT UP FOTVSF UIBU
FBDI WBSJBCMF DBO POMZ CF BDDFTTFE NVUBCMZ CZ POF UISFBE BU B UJNF
)FSF JT B OB®WF FYBNQMF PG DPODVSSFOU BDDFTT UP B TIBSFE WBMVF XIFSF
UISFF UISFBET BUUFNQU UP NVUBUF JU BU PODF
' / (0/ .#- Ǿ1'0 ʙ ǍǤ
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5IF BCPWF DPEF JT OPU BDDFQUFE CZ UIF 3VTU DPNQJMFS BT JU IBT B EBUB
SBDF UIF NPEJƅDBUJPOT UP .#- Ǿ1'0 NBZ DPOƆJDU XJUI FBDI
PUIFS BT FBDI UISFBE USJFT UP XSJUF UP UIF WBSJBCMF BU UIF TBNF UJNF
*OTUFBE 3VTU GPSDFT UIF EFWFMPQFS UP XSBQ UIF WBMVF JO B NVUFY
	NVUVBMFYDMVTJPO MPDL
 FOTVSJOH UIBU POMZ POF UISFBE BU B UJNF IBT
NVUBCMF BDDFTT UP JUT DPOUFOUT 5IF 0/ 3 UZQF QSPWJEFT B '*&ǿȀ
NFUIPE UIBU QSPEVDFT B NVUBCMF WBMVF GPS UIF ƅSTU UISFBE UIBU BDDFTTFT
JU BOE XJMM QBVTF GPS BOZ GVSUIFS UISFBET VOUJM UIF ƅSTU JT EPOF XJUI UIF
WBMVF 5IJT NFBOT FWFSZ UISFBE DBO BDDFTT UIF WBSJBCMF TBGFMZ " DPSSFDU
WFSTJPO PG UIF QSPHSBN JT
' / .#- Ǿ1'0 ʙ -ǣǣ) 2ǿ0/ 3ǣǣ) 2ǿǍȀȀǤ
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'0 ʔʙ $Ǥ
ȄȀǤ
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5IF EPXOTJEF PG UIJT BQQSPBDI JT UIBU JU SFRVJSFT BNVDINPSF TPQI
JTUJDBUFE DPNQJMFS POF UIBU DBO USBDLNVUBCJMJUZ BOOPUBUJPOT BOEEFUFDU
BVUPNBUJDBMMZ XIFO B MPDL PO B NVUBCMF WBMVF FOET 3VTU VTFT BOPUIFS
PG JUT GFBUVSFT MJGFUJNF USBDLJOH UP EFUFDU XIFO B NVUVBMFYDMVTJPO
MPDL GBMMT PVU PG TDPQF BOE TP BEEJOH BVUPNBUJD UISFBE TBGFUZ JT OPU BT
EJGƅDVMU BT BEEJOH JU POUP B MBOHVBHF XJUIPVU BOZ SFMBUFE GFBUVSFT
 4FQBSBUJPO PG 5BTLT
5IF NFUIPET MJTUFE BCPWF BSF FYBNQMFT PG PQUJO QBSBMMFMJTN XIFSF B
QSPHSBN JT SVO TFSJBMMZ CZ EFGBVMU XJUI QBSBMMFM UISFBET POMZ TQBXOFE
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 "O 0DDBN šQSPDFTTŢ JT EJGGFS
FOU GSPN BO PQFSBUJOH TZTUFN
šQSPDFTTŢ .PSF UIBO POF 0DDBN
QSPDFTT OFFE OPU OFDFTTBSJMZ CF
DPODVSSFOU
XIFO UIF QSPHSBNNFS PQUT JO UP VTJOH UIFN "OPUIFS BQQSPBDI JT UP
PGGFS JNQMJDJU QBSBMMFMJTN XIFSF UIF QSPHSBNNFS NFSFMZ IBT UP EFTDSJCF
UIF DPOOFDUJPOT CFUXFFO FBDI GVODUJPO PS LFSOFM BOE UIF QBSBMMFMJTB
UJPO PQQPSUVOJUJFT BSF TPVHIU PVU BVUPNBUJDBMMZ
5IF 0DDBN QSPHSBNNJOH MBOHVBHF PSJHJOBMMZ EFWFMPQFE GPS UIF
5SBOTQVUFS DPNQVUFS BSDIJUFDUVSF IBT TFWFSBM GFBUVSFT NBLJOH JU TVJU
BCMF GPS JNQMJDJU QBSBMMFMJTN *U JT CBTFE PO DPODVSSFOU VOJUT PG DPNQV
UBUJPO JU DBMMT QSPDFTTFT
"O 0DDBN QSPDFTT DBO CF TFRVFOUJBM PS QBSBMMFM BOE FBDI QSPDFTT JT
DPOOFDUFE UP PUIFSTXJUI DIBOOFMT 4PNF FYBNQMFT PG0DDBN GVODUJPOT
BSF HJWFO JO 'JHVSF 
0DDBN JT BCMF UP BWPJE UIF QSPCMFNT DPNNPOMZ DBVTFE CZ VOTPVOE
DPODVSSFOUMZSVO GVODUJPOTŝTVDI BT B USBOTGPSNBUJPO GVODUJPO UIBU
SFBET GSPN PS XSJUFT UP B TIBSFE TUBUFŝCZ EJTBMMPXJOH TIBSFE WBSJBCMFT
BOE NFNPSZ QPJOUFST JO JUT WBMVFT 5IJT SFƆFDUT UIF NFTTBHFQBTTJOH
5SBOTQVUFS BSDIJUFDUVSF XIJDI IBT OP HMPCBM NFNPSZ CBOL
 "OBMZTJT
*O UIFTF DBTFT UIF QSPHSBNNJOH MBOHVBHF JT BCMF UP PGGFS QBSBMMFMJTNCZ
EFMJCFSBUFMZ OPU SFRVJSJOH DPNQVUBUJPOT UP CF FYFDVUFE JO BOZ PSEFSŝ
JO DPOUSBTU UP USBEJUJPOBM JNQFSBUJWF QSPHSBNNJOH MBOHVBHFT XIJDI
BTTVNF UIBU UIF PQFSBUJPOT NVTU CF FYFDVUFE JO UIF PSEFS JO XIJDI
UIFZ BSF XSJUUFO 8IFO UIF QSPHSBNNFS JT BCMF UP TQFDJGZ UIBU FBDI
JUFSBUJPO PG B MPPQ IBT OP FGGFDU PO UIF PUIFS JUFSBUJPOT PS UIBU B TFSJFT
PG QSFEJDBUFT DBO CF DIFDLFE JO BOZ PSEFS UIF QSPHSBNNJOH MBOHVBHF
JT UIFO BCMF UP SVO FBDI JUFSBUJPO JO QBSBMMFM
. ,
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'ȞȜȪȧȚ ȳɐȲɓ 5IF UISFF UZQFT PG QSPDFTT BWBJMBCMF UP UIF QSPHSBNNFS JO 0DDBN TFRVFOUJBM 	. , MFGU
 QBSBMMFM 	+- NJEEMF

BOE BMUFSOBUF 	'/ SJHIU
 4FRVFOUJBM QSPDFTTFT FYFDVUF UIFJS JOTUSVDUJPOT JO UIF HJWFO PSEFS XIJDI IFSF JT VTFE UP SFBE
B WBMVF GSPN BO JOQVU DIBOOFM NVMUJQMZ JU CZ UXP BOE TFOE JU EPXO BO PVUQVU DIBOOFMŝBMM PG XIJDI OFFE UP CF JO UIF
DPSSFDU PSEFS " QBSBMMFM QSPDFTT JT BCMF UP FYFDVUF JUT JOTUSVDUJPOT JO QBSBMMFM 'JOBMMZ BO BMUFSOBUF QSPDFTT UFTUT BMM PG JUT HJWFO
DPOEJUJPOTŝXIJDI IFSF JT DIFDLJOH UXP DIBOOFMT UP TFF JG FJUIFS IBT JOQVUŝBOE FYFDVUFT POMZ UIF DBTF XIFSF UIF DPOEJUJPO
IPMET
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5IJT PQFOT VQ PQQPSUVOJUJFT GPS GVSUIFS PQUJNJTBUJPO GPS FYBNQMF
XIFO DIFDLJOH B TFSJFT PG QSFEJDBUFT UIF MBOHVBHF DPVME DIFDL UIPTF
XJUI DBDIFE WBMVFT ƅSTU UIFO NPWF POUP UIF TMPXFS DIFDLJOH PG UIF
PUIFST BGUFSXBSET 8JUIPVU UIF QSPHSBNNFS FYQMJDJUMZ EFDMBSJOH FBDI
DIFDL BT JOEFQFOEFOU UIF MBOHVBHF XPVME IBWF UP BTTVNF UIBU UIFZ
BSF JO GBDU EFQFOEFOU BT EPJOH PUIFSXJTF DPVME CF B TPVSDF PG CVHT JO
UIF QSPHSBN MFBWJOH JU XJUI B TMPXFS PWFSBMM SVOOJOH UJNF
 5IF 3PMF PG UIF 4DIFEVMFS
*O PSEFS UP SVO NPSF UIBO POF UBTL PO B TFSJBM NBDIJOF BU B UJNF B
TDIFEVMFS JT OFFEFE 5IJT JT B TNBMM QSPHSBN UIBU HPWFSOT UIF MBVODIJOH
QBVTJOH BOE UFSNJOBUJPO PG UISFBET BT XFMM BT XIJDI UISFBET TIPVME
HFU QSJPSJUZ JO TJUVBUJPOT XIFSF UIFSF BSF NPSF UISFBET UIBO BWBJMBCMF
QSPDFTTPST <1BDIFDP > .PTU DPNNPOMZ UIJT JT B GVODUJPO PG UIF IPTU
DPNQVUFSşT PQFSBUJOH TZTUFN UIPVHI UIFSF BSF UJNFT XIFO UIF TJUV
BUJPO DBO CF NPSF HFOFSBM GPS FYBNQMF XJUI B OFUXPSL PG DPNQVUFST
DPOUSPMMFE CZ B MPBE CBMBODJOH NBDIJOF UIF CBMBODFS XPVME BDU BT UIF
TDIFEVMFS
" TDIFEVMFS JT UZQJDBMMZ CPUI TNBMM BOE GBTU UP SVO JO PSEFS UP NJO
JNJTF UIF PWFSIFBE PG DPOUFYU TXJUDIJOH )PXFWFS JU EPFT OPU OFDFT
TBSJMZ IBWF UP CF TUSBJHIUGPSXBSE NPTU PQFSBUJOH TZTUFN TDIFEVMFST
TVQQPSU B GFBUVSF DBMMFE OJDFOFTT XIJDI BMMPXT UIF VTFS UP TQFDJGZ XIJDI
QSPDFTTPST BSF NPSF JNQPSUBOU BOE XIJDI BSF MFTT TP 5IF TDIFEVMFS
DBO UIFO VTF UIJT JOGPSNBUJPO UP HJWF MFTT QSPDFTTPS UJNF UP UIF OJDFS
QSPDFTTFT
"OPUIFS KPC PG UIF TDIFEVMFS JT UP NBOBHF JEMF QSPDFTTFT .BOZ
PQFSBUJPOT JOWPMWF MBUFODZ FTQFDJBMMZ UIPTF JOWPMWFE JO DPNNVOJDBUJPO
XJUINFNPSZ PS BOPUIFS EFWJDF 5IFNPEFSO TDIFEVMFS JT BCMF UP EFUFDU
XIFO B QSPDFTT JT XBJUJOH GPS B SFTQPOTF BOE QVUT JU JOUP UIF JEMF TUBUF
SVOOJOH BOPUIFS QSPDFTT JO UIF GPSFHSPVOE JOTUFBE 5IJT XBZ JU DBO
NBLF UIF NPTU PG UIF DPNQVUFSşT BWBJMBCMF SFTPVSDFT
$)"15&3  " )*()-&7&- -00, "5 1"3"--&-*4. 
 0QFO.1 JT EFNPOTUSBUFE JO
4FDUJPO 
 $16(16 4DIFEVMFST
5IFSF IBWF CFFO TFWFSBM FGGPSUT UP JOUSPEVDF TDIFEVMJOH CFUXFFO UIF
$16 BOE UIF (16 "MUIPVHI $6%" JT PGUFO DJUFE JU EJWJEFT UIF QSP
HSBN JOUP FYQMJDJU $16 BOE (16 TFDUJPOT SBUIFS UIBO QBSUJUJPOJOH JU
CZ BOBMZTJOH UIF QSPHSBN JUTFMG
5IF SVOUJNF TZTUFNT TQFDJƅFE IFSF JOTUFBE PG MFBWJOH JU UP UIF
QSPHSBNNFS BUUFNQU UP EJTDPWFS BO JOEJWJEVBM LFSOFMşT NPTU TVJUBCMF
QSPDFTTPS
 2JMJO
2JMJO JT B QSPHSBNNJOH TZTUFN EFWFMPQFE GPS IFUFSPHFOPVT NVMUJQSP
DFTTPST *U QSPWJEFT BO "1* TJNJMBS UP 0QFO.1  GPS XSJUJOH QBSBMMFMJT
BCMF PQFSBUJPOT CVU BEEJUJPOBMMZ DBO UBSHFU UIF (16 VTJOH $6%" BT B
CBDLFOE <-VL )POH BOE ,JN >
,FSOFMT JO2JMJO PQFSBUF PO BSSBZT UIBU BSF BVUPNBUJDBMMZ EJTQBUDIFE
CFUXFFO UIF EJGGFSFOU BWBJMBCMF QSPDFTTJOH VOJUT 5IJT JT BDIJFWFE CZ
USBJOJOH B NPEFM GPS FBDI LFSOFM UP EFUFSNJOF UIF BNPVOU PG UJNF OF
DFTTBSZ UP QSPDFTT UIF LFSOFM PO FBDI UZQF PG QSPDFTTPS EFQFOEJOH PO
UIF JOQVU TJ[F 5IJTNPEFM DBO CF VTFE UP EJTQBUDI EBUB FWFOMZ FOTVSJOH
UIBU BMM QSPDFTTJOH VOJUT DBO ƅOJTI BU UIF TBNF UJNF BGUFS UIF NPEFM
IBT CFFO USBJOFE XJUI USJBM SVOT
2JMJO VTFT BO BEBQUJWF NBQQJOH UFDIOJRVF UP ƅOE B OFBSPQUJNBM
TVSGBDF PG DPNQVUBUJPOT NBQQFE UP QSPDFTTPST 5IF ƅSTU UJNF UIBU B
QSPHSBN JT SVO JU JT VTFE BT UIF USBJOJOH SVO *U EJWJEFT UIF JOQVU JOUP
UXP TVCTFUT NBQQJOH POF QBSU UP UIF $16 BOE UIF PUIFS UP UIF (16
*U UIFO VTFT DVSWF ƅUUJOH UP DPOTUSVDU UXP MJOFBS FRVBUJPOT CBTFE PO
UIF SVOOJOH UJNFT PG EJWJEFEVQ TFHNFOUT PG FBDI PG UIF JOQVUT *U DBO
UIFO DBMDVMBUF UIF FGƅDBDZ PG UIF (16 PO B QSPHSBN "MUIPVHI UIJT JT
OPU QBSU PG UIJT SFTFBSDIşT QSPQPTFE UFDIOJRVFT 2JMJO QSPWJEFT B OJDF
FYBNQMF PG B NFUIPE XIJDI EFUFSNJOFT UIF QSPDFTTPS UP VTF XIJDI JT
POF PG JUT HPBMT
6OMJLF UIJT SFTFBSDI JU QSFTFOUT JUTFMG BT BO "1* GPS $ PS $ SBUIFS
UIBO B MBOHVBHF VOUP JUTFMG *U BMTP NBLFT VTF PG KVTU UIF SVOOJOH UJNF
PG B QSPHSBN SBUIFS UIBO B DPNCJOBUJPO PG GBDUPST TVDI BT UIF BNPVOU
$)"15&3  " )*()-&7&- -00, "5 1"3"--&-*4. 
PG EBUB UP USBOTGFS PS UIF VUJMJTBUJPO PG PUIFS QBSUT PG UIF TZTUFN UP
HBVHF UIF UBSHFU QSPDFTTPS
 $IBSN
$IBSN JT B QBSBMMFM $ MJCSBSZ UIBU QSPWJEFT MPBE CBMBODJOH BOE
DPNNVOJDBUJPO PQUJNJTBUJPO NFDIBOJTNT *U JT BCMF UP UBSHFU CPUI
(16T <8FTPMPXTLJ > BOE $FMM QSPDFTTPST <%BWJE ,VO[NBO FU BM >
$IBSN QSPWJEFT B MPXMFWFM "1* UP PGƆPBE DPNQVUBUJPO XJUI B UBTL
QBSBEJHN SBUIFS UIBO BVUPNBUJDBMMZ QBSBMMFMJTJOH DPNQVUBUJPOT XJUI B
EBUB QBSBEJHN *O UIF DBTF XIFSF UIF EJGGFSFOU QSPDFTTJOH VOJUT EP OPU
TIBSF UIF TBNF FOEJBOOFTT $IBSN DBO BVUPNBUJDBMMZ DPOWFSU EBUB
EVSJOH UIF USBOTGFS TP UIBU UIFZ DBO CF VTFE UISPVHIPVU UIF TZTUFN
<,BMF %BWJE. ,VO[NBO BOE 8FTPMPXTLJ >
1SPHSBNT XSJUUFO JO $IBSN BSF EFDPNQPTFE JOUP B OVNCFS PG
DPPQFSBUJOH NFTTBHFESJWFO PCKFDUT DBMMFE DIBSFT JO DPOUSBTU UP UIF
NPSF USBEJUJPOBM UISFBE )PXFWFS UIF BVUIPST DMBJN UIBU UIF MBSHF HSBJO
TJ[F SFRVJSFNFOU GPS QSPQFS VUJMJTBUJPONBLFT JU EJGƅDVMU UPNBQ LFSOFMT
POUP (16T EJSFDUMZ
 ,""1*
)BSNPOZ JT UIF SVOUJNF TZTUFN VTFE JO UIF0DFMPU EZOBNJD FYFDV
UJPO JOGSBTUSVDUVSF <%JBNPT BOE :BMBNBODIJMJ > 0DFMPU VTFT /7JEJBşT
159 BT JUT JOUFSNFEJBSZ MBOHVBHF NBLJOH JU BCMF UP DPNQJMF UP $6%"
TVQQPSUFE(16T Y$16TVTJOH B159FNVMBUJPO MBZFS BOE POWBSJPVT
0QFO$- EFWJDFT VTJOH B CZUFDPEF USBOTMBUPS CBTFE PO UIF --7. DPN
QJMFS 159 DPEF JT PCUBJOFE CZ DPNQJMJOH $6%" $ XJUI /7JEJBşT PXO
DPNQJMFS BMMPXJOH OBUJWF $6%" QSPHSBNT UP CF FYFDVUFE PO IZCSJE
QMBUGPSNT OPU OFDFTTBSJMZ XJUI B $6%"FOBCMFE EFWJDF
 4UBS4T
5IF 4UBS4T QSPKFDU JT B TFU PG MBOHVBHF FYUFOTJPOT BOE B DPMMFDUJPO PG
SVOUJNF TZTUFNT UBSHFUJOH EJGGFSFOU UZQFT PG QMBUGPSNT *U FYUFOET $ PS
'PSUSBO XJUI ȕ+-"( BOOPUBUJPOT UP PGƆPBE DFSUBJO QJFDFT PG DPN
QVUBUJPO POUP BSDIJUFDUVSFT UBSHFUFE CZ UIF SVOUJNF TZTUFN JODMVEJOH
$)"15&3  " )*()-&7&- -00, "5 1"3"--&-*4. 
(164T GPS (16T <"ZHVBE¨ FU BM > BOE 4.14T GPS NVMUJDPSF $16T
<#BSDFMPOB 4VQFSDPNQVUJOH $FOUFS >
*U JT B GPMMPXVQ PG UIF(SJE4T QSPKFDU XIJDI QSPWJEFT TVQQPSU GPS
DPNQVUBUJPOBM HSJET <#BEJB FU BM > *U JNQMFNFOUT BEWBODFE EBUB NBO
BHFNFOU UFDIOJRVFT TVDI BT UIF BCJMJUZ UP EJSFDUMZ USBOTGFS DBDIFE EBUB
CFUXFFO QSPDFTTPST
)PXFWFS JU SFNBJOT UIF EVUZ PG UIF QSPHSBNNFS UP EFDJEF XIJDI
UBTLT TIPVME CF PGƆPBEFE JOTUFBE PG IBWJOH UIF SVOUJNF TZTUFN QJDL
UIF NPTU BQQSPQSJBUF UBSHFU BVUPNBUJDBMMZ
 4UBS16
4UBS16 JT B SVOUJNF TZTUFN UBSHFUJOH UIF $16 BOE BDDFMFSBUPST JODMVE
JOH $6%" GPS /7JEJB (16T 6OMJLF PUIFS TVDI TZTUFNT 4UBS16 UBLFT
JOUP BDDPVOU UIF TJ[F PG UIF EBUB BOE UIF USBOTGFS TQFFE XIFO EFDJEJOH
XIJDI QSPDFTTPS UP SVO B LFSOFM PO "EEJUJPOBMMZ JU QJDLT CFUXFFO TFW
FSBM EJGGFSFOU TDIFEVMJOH TUSBUFHJFT BOE BMMPXT UIF VTFS UP BEE UIFJS
PXO TUSBUFHJFT JG UIF EFGBVMU TFU TIPVME QSPWF JOTVGƅDJFOU
*U QSFTFOUT JUTFMG OPU BT B OFX QSPHSBNNJOH MBOHVBHF CVU BT B
MJCSBSZ UIBU DBO CF JODMVEFE BOE MJOLFE GSPN $ DPEF "EEJUJPOBMMZ BM
UIPVHI JU EPFT OPU TQFDJƅDBMMZ NFOUJPO EBUBƆPX JU EPFT HJWF FBDI
UBTLT BO BCTUSBDU RVFVF XJUI UBTL TVCNJTTJPO 	QVTI
 BOE SFRVFTU 	QPQ

PQFSBUJPOT
 "OUIJMM
"OUIJMM JT B SVOUJNF TZTUFNEFTJHOFE GPS DMVTUFST PGNBDIJOFT FRVJQQFE
XJUI B TJOHMF (16 CVU NVMUJQMF $16T <5FPEPSP FU BM > 5IF BVUIPST JN
QMFNFOUFE UXP HSFFEZ TDIFEVMJOH QPMJDJFT POF XJUI BOE POF XJUIPVU
TVQQPSU GPS QSJPSJUJFT )PXFWFS "OUIJMM JT TJNJMBS UP 2JMJO JO UIBU JU POMZ
DPOTJEFST UIF SFMBUJWF TQFFEVQ PG B LFSOFM UP TFMFDU UIF NPTU BQQSPQSJBUF
QSPDFTTPST JOTUFBE PG B OVNCFS PG GBDUPST JODMVEJOH UIF BNPVOU PG EBUB
BOE UIF USBOTGFS UJNF
$)"15&3  " )*()-&7&- -00, "5 1"3"--&-*4. 
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5&3"'-69 QSFTFOUT JUTFMG BT B šNBOBHFBCMF BSDIJUFDUVSF EFTJHOŢ VT
JOH EBUBƆPX UISFBET 	XIJDI JU DBMMT %'UISFBET
 NPEJƅBCMZ CZ B NJO
JNBMJTUJD FYUFOTJPO PG UIF Y JOTUSVDUJPO TFU 5IFTF JOTUSVDUJPOT
FOBCMF BTZODISPOPVT FYFDVUJPO PG UISFBET UIBU FYFDVUF OPU VOEFS UIF
NBJO DPOUSPM ƆPX PG UIF QSPHSBN CVU VOEFS JUT EBUBƆPX XIJDI JT
TDIFEVMFE CZ UIF TZTUFNşT PXO EJTUSJCVUFE UISFBE TDIFEVMFS
5&3"'-69 EPFT OPU FOUJSFMZ GPMMPX UIF EBUBƆPX QBSBEJHN JU EJT
UJOHVJTIFT CFUXFFO TZTUFN UISFBET BOE EBUBƆPX UISFBET 5IJT XJMM
BMMPX JU TBZT B NPSF QSPHSFTTJWF NJHSBUJPO PG QSPHSBNT UP UIF EBUB
ƆPX QBSBEJHN QBSUT PG B QSPHSBN UIBU IBWF CFFO TQFDJƅDBMMZ BEBQUFE
GPS EBUBƆPX DBO SVO JUT UISFBET PO UIF EBUBƆPXGSJFOEMZ DPSFT BOE
EFWJDFT XIJMF PUIFS QBSUT SFNBJO SFTUSJDUFE UP UIF $16 <:V 3JHIJ BOE
(JPSHJ > *U JT BMTP BCMF UP SFQFBU B UISFBEşT FYFDVUJPO PO B EJGGFSFOU DPSF
VTJOH UIF EBUBƆPX QSJODJQMF JO DBTFT XIFSF B DPSF IBT CFFO EFUFDUFE
UP CF GBJMJOH
6OMJLF UIJT SFTFBSDI 5&3"'-69 JT BO JOTUSVDUJPO TFU BSDIJUFDUVSF
UIBU DBO CF VUJMJTFE CZ PUIFS MBOHVBHFTş DPNQJMFST SBUIFS UIBO CFJOH B
MBOHVBHF JO JUT PXO SJHIU
 3PPUCFFS
3PPUCFFS BMMPXT B EFWFMPQFS UP QSPHSBN (16T JO +BWB *U JT TJNJMBS
UP $6%" JO UIBU B QSPHSBN DBO CF EJWJEFE JOUP $16 PS (16 QBSUT B
LFSOFM NFSFMZ JNQMFNFOUT UIF  -) ' JOUFSGBDF XIJDI BSF SVO CZ B
**/  - PCKFDU <1SBUU4[FMJHB 'BXDFUU BOE 8FMDI >
$6%" QSPWJEFT CJOEJOHT GPS NBOZ MBOHVBHFT JODMVEJOH +$VEB <:BO
(SPTTNBO BOE 4BSLBS > )PXFWFS LFSOFMTNVTU TUJMM CFXSJUUFO JO $6%"
$ 	PS BOZ PUIFS MBOHVBHF UIBU DBO DPNQJMF UP 159 BOE MPBEFE CZ UIF
$6%" CJOEJOH MJCSBSZ
 5IJT JT OPU PQUJNBM BT JU SFRVJSFT UIF QSPHSBN
NFS UP MFBSO IPX UP VTF BOPUIFS QSPHSBNNJOH MBOHVBHF BOE QSPHSBN
NJOH QBSBEJHN
$)"15&3  " )*()-&7&- -00, "5 1"3"--&-*4. 
 5IF BVUIPST SFQPSUFE UIBU UIF
BVUPUVOFE LFSOFMT PVUQFS
GPSNFE UIFJS TUBOEBSE DPVO
UFSQBSUT DPOTJTUFOUMZ XJUI B
NBYJNVN JNQSPWFNFOU PG  
 1FSGPSNBODF5VOJOH 'SBNFXPSLT
"MUIPVHI JU NBZ CF QPTTJCMF UP SVO QPSUBCMF DPEF PO BOZ NBDIJOF UIBU
B TZTUFN TVQQPSUT JU JT B EJGGFSFOU RVFTUJPO BT UP XIFUIFS DPEF XPVME
SVO F̓DJFOUMZ PO FWFSZ TZTUFN 5IJT QSPQFSUZ JT DBMMFE QFSGPSNBODF
QPSUBCJMJUZ
.BOVBMMZ UVOJOH JT BO PQUJPO CVU UIFSF BSF ƆBXT OPU POMZ NBZ
UBSHFUJOH FWFSZ QPTTJCMF UBSHFU BSDIJUFDUVSF CF UPP UIPSPVHI B UBTL GPS B
QSPHSBNNFS CVU TPNF BSDIJUFDUVSFT NBZ OPU FWFO FYJTU GPS FYBNQMF
UIFSF FYJTU $ DPNQJMFST GPS B WBSJFUZ PG QMBUGPSNT UIBU EJE OPU FYJTU
XIFO UIF ƅSTU $ DPNQJMFST XFSF ƅSTU EFWFMPQFE
5P EFBM XJUI UIFTF TJUVBUJPOT BVUPNBUJD UVOJOH UFDIOJRVFT UIBU
DBO BVUPNBUJDBMMZ PQUJNJTF BMHPSJUINT GPS UBTL TFMFDUJPO BSF OFDFTTBSZ
TP UIBU LFSOFMT NBZ UBLF GVMM BEWBOUBHF PG TVDI DPNQMJDBUFE QMBUGPSNT
"VUPUVOJOH DPWFST NBOZ BTQFDUT PG QSPHSBNT TVDI BT TFMFDUJOH UIF
NPTU TVJUBCMF PQUJNJTBUJPOT EFQFOEJOH PO UIF UBSHFU BSDIJUFDUVSF PS
FWFO TFMFDUJOH UIF CFTU LFSOFM PVU PG NBOZ TJNJMBS LFSOFMT FBDI DPN
QJMFE GPS B EJGGFSFOU BSDIJUFDUVSF
8JMMJBNT FU BM <8JMMJBNT FU BM > HFOFSBUFE PQUJNJTFE LFSOFMT UP
DPNQVUF UIF -BUUJDF#PMU[NBOO.FUIPE GPSƆVJEEZOBNJDT TJNVMBUJPOT
PO WFSZ EJGGFSFOU UZQFT PG BSDIJUFDUVSFT JODMVEJOH *UBOJVN $FMM BOE
4VO /JBHBSB QSPDFTTPST 5IF BVUIPST XFSF BCMF UP PCUBJO TJHOJƅDBOU
QFSGPSNBODF JNQSPWFNFOUT DPNQBSFE UP UIF PSJHJOBM DPEF CZ VTJOH
B TDSJQU UIBU BVUPNBUJDBMMZ HFOFSBUFE WBSJBOUT PG UIF TBNF DPEF XJUI
WBSZJOH PQUJNJTBUJPOT BQQMJFE MPPQ VOSPMMJOH EBUB QSFGFUDIJOH BOE
WBSZJOH QSPCMFN TJ[FT 5IJT BQQSPBDI BVUPNBUJDBMMZ TFMFDUFE UIF CFTU
PQUJNJTBUJPO TFU
-JCSBSJFT DBO PGUFO PQUJNJTF GPSNJOJNVN SVOOJOH UJNF CZ IPTUJOH
B DIPJDF PG BMHPSJUINT BOE BVUPNBUJDBMMZ TFMFDUJOH UIF CFTU DIPJDF BU
SVOUJNF 4VDI UFDIOJRVFT BSF UZQJDBMMZ CBTFE PO QSFDBMJCSBUJPO SVOT
DPOUSJCVUJPOT UP UFTU XIFUIFS UIF BMHPSJUIN XBT B HPPE NBUDI GPS UIF
EBUB TFU 'PS FYBNQMF UIF LFSOFMT JNQMFNFOUFE CZ UIF "5-"4 MJOFBS BM
HFCSB MJCSBSZ QFSGPSN JOJUJBM UFTUT CFGPSF BOZ EBUB IBT CFFO SFBE <8IBMFZ
1FUJUFU BOE + + %POHBSSB > 5IFTF PQUJNJTBUJPOT JODMVEF UIF OVNCFS PG
EJNFOTJPOT UP VOSPMM MPPQT PWFS BOE IPX UP CFTU QFSNVUF UIF EBUB UP
NJOJNJTF UIF OVNCFS PG DBDIF NJTTFT <-J + %POHBSSB BOE 5PNPW > 
$)"15&3  " )*()-&7&- -00, "5 1"3"--&-*4. 
"OPUIFS BQQSPBDI JT SVOUJNF UVOJOH XIJDI QSPWJEFT NPSF ƆFY
JCJMJUZ CVU SFRVJSFT UIBU UIF PWFSIFBE OFFEFE UP NBLF B EFDJTJPO SF
NBJOT MPX BT UP OPU JNQBDU UIF PWFSBMM QFSGPSNBODF 5IF ''58 MJCSBSZ
QSPWJEFT B IJHIQFSGPSNBODF JNQMFNFOUBUJPO PG UIF GBTUGPVSJFS USBOT
GPSN XSJUUFO JO $ 5IF DPNQVUBUJPO PG UIF USBOTGPSN JT QFSGPSNFE
CZ B OVNCFS PG PQUJNJTFE DPNQPTBCMF CMPDLT UIBU UIF BVUIPST DBMM
DPEFMFUT 5IF DPNCJOBUJPO PG DPEFMFUT BDUVBMMZ BQQMJFE JT TQFDJƅFE CZ
B QMBO XIJDI JT EFUFSNJOFE BU SVOUJNF WJB B EZOBNJD QSPHSBNNJOH
BMHPSJUIN 5IF QMBOOFS USJFT UP NJOJNJTF UIF BDUVBM FYFDVUJPO UJNF
PWFS UIF OVNCFS PG PQFSBUJPOT TJODF UIF BVUIPST DMBJN UIBU UIFSF JT
MJUUMF DPSSFMBUJPO CFUXFFO UIFTF UXP QFSGPSNBODF NFBTVSFT 5IVT UIF
QMBOOFS UFTUT NBOZ JNQMFNFOUBUJPOT BOE TFMFDUT UIF GBTUFTU TBWJOH UIF
SFTVMU UP EJTL UP TBWF GVSUIFS UFTUT PO GVUVSF SVOT
'JOBMMZ POF PG UIF HPBMT PG UIF 4UBS16 SVOUJNF TZTUFN JT UP CF BCMF
UP TFMFDU UIF CFTU QSPDFTTJOH VOJU GPS FBDI DPNQVUBUJPO 4UBS16 DMBJNT
UP CF DPNQMFNFOUBSZ UP BVUPUVOJOH FGGPSUT UP FOTVSF UIBU EZOBNJDBMMZ
TDIFEVMFE LFSOFMT BSF GVMMZ PQUJNJTFE <"VHPOOFU 5IJCBVMU BOE /BNZTU >
45)& %"5"'-08 "3$)*5&$563&
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'ȞȜȪȧȚ ȴɐȱɓ š"O FMFNFOUBSZ
EBUBƆPN QSPHSBNŢ BT HJWFO
BT BO FYBNQMF JO " 1SFMJNJOBSZ
"SDIJUFDUVSF GPS B #BTJD %BUB'MPX
1SPDFTTPS
%FTQJUF BEWBODFT JONVMUJUBTLJOHPQFSBUJOH TZTUFNT UIF WPO/FVNBOO
BSDIJUFDUVSF XBT PSJHJOBMMZ UIPVHIU CZ TPNF UP CF JOIFSFOUMZ VOTVJU
BCMF GPS UIF FYQMPJUBUJPO PG QBSBMMFMJTN JUT QSPHSBN DPVOUFS BOE NBJO
NFNPSZ XFSF CPUI HMPCBM XIJDI XPVME CFDPNF CPUUMFOFDLT XIFO
NPSF UIBO POF UISFBE BUUFNQUFE UP BDDFTT UIFN BU PODF <"SWJOE /JLIJM
BOE 1JOHBMJ  1 $ 5SFMFBWFO #SPXOCSJEHF BOE )PQLJOT  1 5SFMFBWFO BOE
-JNB > "OE BMUIPVHI UIF WPO /FVNBOO BSDIJUFDUVSF XBT VMUJNBUFMZ
TVDDFTTGVM JU XBT OPU BDUVBMMZ FYQFDUFE UP CF B OVNCFS PG BMUFSOBUJWF
BSDIJUFDUVSFT XFSF QSPQPTFE JO PSEFS UP BWPJE UIF CPUUMFOFDLT
%BUBƆPXQSPHSBNNJOH MBOHVBHFT BQQFBSFE JO UIF T 5IFNBJO
JEFBCFIJOEEBUBƆPXQSPHSBNNJOH JT UIBU FBDI JOTUSVDUJPOIBEQSFDJTFMZ
EFƅOFE EBUB EFQFOEFODJFT BO JOTUFBE PG UIF QSFWJPVT JOTUSVDUJPOT TFU
UJOH VQ UIF FYFDVUJPO TUBUF JO B TQFDJƅDXBZ UIF TUBUF XBT BVUPNBUJDBMMZ
TFU VQ JO XIJDIFWFS XBZ UIF DPNQVUFS UIPVHIU XPVME CF UIF NPTU FG
ƅDJFOU )PXFWFS NBJOTUSFBN VTF PG UIF EBUBƆPX BSDIJUFDUVSF XBT
DVSUBJOFE CZ UIF EFWFMPQNFOU PG GBTUFS TJOHMFUISFBEFE $16T NBLJOH
UIF QBSBMMFMJTN GBDVMUJFT PG EBUBƆPX DPNQVUFST TVQFSƆVPVT <(PPENBO
BOE -VKBO  7FFO > 5IF HPBM PG UIJT SFTFBSDI JT UP VTF B EBUBƆPX
NPEFM UP PQUJNJTF QSPHSBNT GPS (16T BO JOIFSFOUMZQBSBMMFM BSDIJUFD
UVSF XIFSF UIF NPEFM NBZ CF QVU UP CFUUFS VTF
 0WFSWJFX PG UIF "SDIJUFDUVSF
6OMJLF JNQFSBUJWF QSPHSBNT UIBU DPOTJTU PG B MJTU PG JOTUSVDUJPOT UIBU
NVTU CF GPMMPXFE JO PSEFS UIF OBNF šEBUBƆPXŢ DPNFT GSPN UIF DPODFQ
UVBM WJFX PG B QSPHSBN BT B EJSFDUFE HSBQI XIFSF UIF OPEFT SFQSFTFOU
JOTUSVDUJPOT BOE UIF BSDT CFUXFFO UIF OPEFT SFQSFTFOU UIF ƆPX PG EBUB
<"SWJOE BOE %BWJE & $VMMFS  " %BWJT BOE ,FMMFS  + # %FOOJT  +BDL #
%FOOJT BOE .JTVOBT >

$)"15&3  5)&%"5"'-08"3$)*5&$563& 
 &BSMZ QBQFST VTF UIF UFSN ƅSFBCMF
JOTUFBE PG FYFDVUBCMF BT B UISPX
CBDL UP XIFO DPNQVUBUJPOT
NVTU CF NBOVBMMZ TUBSUFE
6QPO FYFDVUJPO PG UIF QSPHSBN EBUB šƆPXTŢ BT UPLFOT CFUXFFO UIF
BSDT <+ # %FOOJT > B OPEF QSPEVDFT PVUQVU XIJDI USBWFMT EPXO UIF
BSDT UPXBSET PUIFS OPEFT "OPEFXJUIOP JOQVU BSDT DBO TUBSU QSPEVDJOH
PVUQVU JNNFEJBUFMZ B OPEF XJUI OP PVUQVU BSDT DBO TUPSF UIF SFTVMU PG
B DPNQVUBUJPO BOE UIF QSPHSBN ƅOJTIFT XIFO FBDI OPEF DBO QSPEVDF
OP NPSF PVUQVU <4DIBVTFS >
5IF PQQPSUVOJUJFT GPS QBSBMMFMJTN SFWFBM UIFNTFMWFT NPSF SFBEJMZ
XJUI EBUBƆPX QSPHSBNT UIBO XJUI JNQFSBUJWF POFT *O UIF WPO /FV
NBOO NPEFM BO JOTUSVDUJPO DBO POMZ CF FYFDVUFE XIFO UIF QSPHSBN
DPVOUFS SFBDIFT JU BOE OP FBSMJFS 5IJT JT CFDBVTF JU JT JNQPTTJCMF UP TUBUF
GPS DFSUBJO XIFUIFS POF JOTUSVDUJPO SFRVJSFT UIF TUBUF UP IBWF CFFO TFU
VQ CZ UIF FBSMJFS JOTUSVDUJPOT PS OPU *O UIF EBUBƆPX NPEFM XIFOFWFS
FWFSZ JOQVU BSD PG B OPEF IBT EBUB JO JU UIF OPEF JT DPOTJEFSFE FYFDVUBCMF
CVU BQBSU GSPN UIBU UIF FYFDVUJPO PSEFS JT VOEFƅOFE 'PSNBMMZ WPO
/FVNBOOQSPHSBNT IBWF B UPUBM PSEFSJOH PG JOTUSVDUJPOT XIJMF EBUBƆPX
QSPHSBNT IBWF NFSFMZ B QBSUJBM PSEFSJOH 
5IJT DBO MFBE UP UIF GPMMPXJOH TDFOBSJPT
Ŧ " OPEFşT JOQVU BSDT SFDFJWF EBUB BOE JU JT FYFDVUFE BT TPPO BT JU
DBO CFŝUIF FRVJWBMFOU PG B GVODUJPOşT BSHVNFOUT CFJOH FWBMVBUFE
CFGPSF UIF GVODUJPOşT CPEZ JO JNQFSBUJWF DPEF 5IF OPEFşT PVUQVU
JT UIFO JNNFEJBUFMZ VTFE
Ŧ 5XP OPEFT XJUI OP EBUB EFQFOEFODJFT DBO CF FYFDVUFE BU UIF
TBNF UJNF XJUI CPUI SFTVMUT CFJOH TUPSFE GPS MBUFS 5IJT QSJODJQMF
QSPWJEFT UIF QPTTJCJMJUZ GPS QBSBMMFM FYFDVUJPO CFDBVTF JU JT NVDI
TJNQMFS UP EFUFSNJOF XIFUIFS UXP QBSUT PG UIF QSPHSBN XPVME
OPU BGGFDU FBDI PUIFS EVF UP B EBUB EFQFOEFODZ JU JT USJWJBM UP SVO
UIFN CPUI TJNVMUBOFPVTMZ
Ŧ " OPEF XJUI NPSF UIBO POF QJFDF PG EBUB JO FWFSZ JOQVU BSD DBO
CF SVO UXJDFŝB TFDPOEBSZ DPNQVUBUJPO DBO TUBSU CFGPSF UIF ƅSTU
POF IBT ƅOJTIFE
" TQFDJBM DBTF PG UIF UIJSE TDFOBSJP JT DBMMFE QJQFMJOFE EBUBƆPX XIFSF
TFDPOEBSZ DPNQVUBUJPOT DBO CF TUBSUFE CFGPSF UIF ƅSTU DPNQVUBUJPOT
IBWF DPNQMFUFE 0OF PG UIF NPSF PCWJPVT QMBDFT GPS QBSBMMFMJTBUJPO JT
JO MPPQT JG FBDI JUFSBUJPO JT JOEFQFOEFOU UIFO UIFZ DBO BMM CF FYFDVUFE
$)"15&3  5)&%"5"'-08"3$)*5&$563& 
 5IF PGƅDJBM UFSN HJWFO UP UIJT
NFNPSZ JT UIF šTUSFBN SFHJTUFS
ƅMFŢ
BU PODF XJUIPVU UIF OFFE UP XBJU GPS BOZ QBSUJDVMBS UISFBE UP ƅOJTI UIF
QSPHSBN DBO JOTUFBE XBJU VOUJM FWFSZ DPNQVUBUJPO IBT ƅOJTIFE CFGPSF
QSPDFFEJOH
 )JTUPSZ PG %BUBƆPX 1SPDFTTPST
5IFSF IBWF CFFO B WBSJFUZ PG HFOFSBMQVSQPTF TUSFBN QSPDFTTPST EF
TJHOFE FBDI XJUI JUT PXO QSPHSBNNJOH MBOHVBHF "O FBSMZ FYBNQMF
PG B TUSFBN QSPDFTTPS JT.*5 3"8 <8BJOHPME FU BM  5BZMPS FU BM >
XIJDI IBT TFWFSBM TJNQMF QSPDFTTPST PO B TJOHMF DIJQ VTJOH 4USFB.*5
BT JUT QSPHSBNNJOH MBOHVBHF <(PSEPO FU BM >
*NBHJOF JT B TUSFBNJOH QSPDFTTPS XJUI TFWFSBM "-6T GBTU MPDBM SF
HJTUFST BOE PODIJQ NFNPSZ  5IJT XBT XSJUUFO JO B MBOHVBHF DBMMFE
,FSOFM$ B TVCTFU PG $ JU CFHBO UIF UFDIOJRVF PG BMMPXJOH QSPHSBNNFST
UP VTF B MBOHVBHF UIFZ BMSFBEZ LOPX UP QSPHSBN GPS BOPUIFS EFWJDF
XIJMF TUJMM GPSDJOH UIFN UP QSPHSBN JO B TUSFBNGSJFOEMZ NBOOFS )PX
FWFS JU FYQPTFE UIF EFUBJMT PG UIF BSDIJUFDUVSF UP UIF QSPHSBNNFS TP
LOPXMFEHF PG IPX UP QSPHSBN UIF EFWJDF DPVME OPU CF DBSSJFE PO UP B
OFXFS VQEBUFE WFSTJPO
*U JT JNQPSUBOU UIBU *NBHJOF VTFT B TVCTFU PG $ SBUIFS UIBO B TVQFS
TFU ,FSOFM$ JT NPSF SFTUSJDUJWF UIBO $ EJTBMMPXJOH HMPCBM WBSJBCMFT
QPJOUFST GVODUJPO DBMMT BOE DPOUSPM ƆPX DPOTUSVDUT PUIFS UIBO MPPQT
1SPHSBNNFST XIP XJTI UP VTF UIFTF GFBUVSFT NVTU TJNQMZ SFXSJUF
UIFJS DPEF UP DPNQMZ XJUI UIF TVCTFU PG $ UIBU ,FSOFM$ NBOEBUFT 5IF
SFBTPO CFIJOE JUT MJNJUFE DPOUSPM ƆPX JT UP NBYJNJTF JOTUSVDUJPOMFWFM
QBSBMMFMJTN
'JOBMMZ.FSSJNBD <%BMMZ FU BM > XSJUUFO JO#SPPL <#VDL BOE & " -FF
> JT TJNJMBS UP ,FSOFM$ UIPVHI JU EPFT OPU FYQPTF UIF BSDIJUFDUVSFŝ
UIF LFZ CFOFƅU PG UIJT JT UIBU JU BMMPXT QSPHSBNT UP CF DPNQJMFE GPS PUIFS
NBDIJOFT XJUIPVU IBWJOH UP CF ƅSTU SFXSJUUFO GPS B OFX BSDIJUFDUVSF
5IJT BMTP NFBOU UIBU UIF BSDIJUFDUVSFŝUIF BDUVBM IBSEXBSFŝDPVME CF
VQEBUFE BOE BOZ OFX QSPHSBNT XPVME BVUPNBUJDBMMZ CF BCMF UP SVO PO
JU #SPPL UBSHFUFE *OUFM $16T CVU BMTP /7JEJB (16T <#VDL BOE & " -FF
>
5IF #SPPL MBOHVBHF EFƅOFT LFSOFM GVODUJPOT UIBU BSF BQQMJFE UP
FBDI FMFNFOU JO B TUSFBN *U NBLFT BO FYQMJDJU EJTUJODUJPO CFUXFFO LFS
$)"15&3  5)&%"5"'-08"3$)*5&$563& 
OFMT BOE SFEVDUJPOT TVDI BT TVN PS QSPEVDU PQFSBUJPOT UIBU HFU BQQMJFE
UP NVMUJQMF FMFNFOUT JO B TUSFBN JOTUFBE PG KVTU POF 5IF QSPDFTTPS
UIFO USFBUT UIFTF GVODUJPOT TQFDJBMMZ QJDLJOH UIF QSPDFTTPS UP FWBMVBUF
UIFN CBTFE PO BTQFDUT PG UIF GVODUJPO TVDI BT UIFJS BTTPDJBUJWJUZ
 5ZJOH %BUBƆPX UP (16T
"MUIPVHI UIF BSDIJUFDUVSF PG B (16 JT BNBOZDPSF EJTUSJCVUFENFNPSZ
TZTUFN UIFSF BSF TJNJMBSJUJFT CFUXFFO UIF TUZMF PG QSPHSBNT XSJUUFO
GPS UIF (16 BOE UIF EBUBƆPX BSDIJUFDUVSF
Ŧ #PUI BSDIJUFDUVSFT TIVO TJEFFGGFDUT BOE UIF XSJUJOH UP B CBOL PG
HMPCBM NFNPSZ BMM GVODUJPOBM SPVUJOFT DBO CF DPOTJEFSFE JOEF
QFOEFOU PG POF BOPUIFS
Ŧ #PUI BSDIJUFDUVSFT BMMPX FYFDVUJPO PG UIF TBNF DPEF NVMUJQMF
UJNFT BU PODF UISPVHI UIF QJQFMJOFE EBUBƆPX HBJOFE CZ OPU TQF
DJGZJOH UIF PSEFS PG DFSUBJO PQFSBUJPOT
Ŧ #PUI BSDIJUFDUVSFT IBWF UIFJS JOEJWJEVBM LFSOFMT TDIFEVMFE CBTFE
PO UIF EBUB EFQFOEFODJFT PG FBDI LFSOFM BOE DPVME IBWF UIFJS
SVOOJOH UJNFT JNQSPWFE XJUI B DVTUPN NPSF DPNQMFY TDIFE
VMFS
Quantity Price Total
3
1
4
£11
£23
£37
£33
£23
£148
Sum: £204
XOR
AND
'ȞȜȪȧȚ ȴɐȲɓ 5XP DPNNPO FYBNQMFT PG UIF EBUBƆPX QBUUFSO JO VTF *O UIF TQSFBETIFFU 	MFGU
 XIFO B DFMM JT VQEBUFE JU
TFOET JUT OFX WBMVF UP UIF DFMMT UIBU EFQFOE PO JU ƅOBMMZ SFBDIJOH B SFTVMUŝJO UIJT DBTF UIF UPUBM TVN *O UIF DJSDVJU 	SJHIU

WBMVFTŝCJUT PS UIF WPMUBHFT PO UIF XJSFTŝƆPX GSPN UIF JOQVUT " BOE # UISPVHI UXP MPHJD HBUFT SFBDIJOH SFTVMUTŝJO UIJT
DBTF UIF TVN BOE DBSSZ CJUT #PUI FYBNQMFT FYIJCJU CFIBWJPVS PG EBUB ƆPXJOH GSPN BO JOQVU TPVSDF UP BO PVUQVU TPVSDF
$)"15&3  5)&%"5"'-08"3$)*5&$563& 
Ŧ #PUI BSDIJUFDUVSFT SFRVJSF B TDIFEVMFS UP EFUFSNJOF XIJDI LFS
OFMT UP SVO XIJDI DBO JOUSPEVDF MBUFODZ CZ NPWJOH EBUB GSPN
POF EFWJDF UP BOPUIFS
Ŧ #PUI BSDIJUFDUVSFT DBO JHOPSF DPNQVUBUJPOT OPU CFTU TVJUFE GPS
QBSBMMFM QSPDFTTJOH CZ IBWJOH B EJGGFSFOU QSPDFTTPS TVDI BT UIF
$16 FYFDVUF UIFN JOTUFBE <#JD >
'JOBMMZ (PPENBO BOE -VKBO JO 4DJFOUJƅD (16 1SPHSBNNJOH XJUI
%BUB'MPX -BOHVBHFT <(PPENBO BOE -VKBO > OPUJDF TJNJMBSJUJFT CFUXFFO
UIF VTFT PG UIF GPVS UZQFT PG NFNPSZ VTFE CZ CPUI EBUBƆPX BOE (16
BSDIJUFDUVSFT
Ŧ 3FBEPOMZ NFNPSZ JT SFBE CZ NVMUJQMF LFSOFMT 	JO UIF DBTF PG
EBUBƆPX
 PS UISFBET 	JO UIF DBTF PG UIF (16
 JO PSEFS UP PCUBJO
UIFJS JOQVU
Ŧ 0XOFSXSJUBCMF NFNPSZŝNFNPSZ UIBU DBO POMZ CF XSJUUFO UP
CZ B TQFDJƅD UISFBEŝXJMM OPU CF SFBE CZ PUIFS UISFBET EVSJOH UIF
DVSSFOU UISFBEşT FYFDVUJPO
Ŧ "UPNJD NFNPSZŝNFNPSZ UIBU JT QSPUFDUFE CZ BUPNJD TFDUJPOT
UIBU BMMPXNVMUJQMF UISFBET UPXSJUF UP JU BU B QFSGPSNBODF DPTUŝJT
QSFTFOU JO CPUI BSDIJUFDUVSFT
Ŧ #MPDLMPDBM PS UISFBEMPDBM NFNPSZ JT VTFE UP TUPSF UFNQPSBSZ
WBMVFT XJUIJO B CMPDL PS UISFBE JO CPUI BSDIJUFDUVSFT
#FDBVTF UIF EBUBƆPX BSDIJUFDUVSF PGGFST UIF BCJMJUZ GPS B OPEF UP
CFHJO FYFDVUJPO CFGPSF JUT QSFWJPVT JUFSBUJPO IBT ƅOJTIFE 	QJQFMJOFE
EBUBƆPX
 BOE UIF (16şT NPTU FGƅDJFOU NPEF PG PQFSBUJPO JT UP FYFDVUF
UIF TBNF OPEF NVMUJQMF UJNFT JU JT QMBVTJCMF UIBU B EBUBƆPX QSPHSBN
DPVME CF SVO PO UIF (16 NPSF FGƅDJFOUMZ UIBO PO UIF $16
"EEJUJPOBMMZ UIF EBUBƆPX BSDIJUFDUVSF NBOEBUFT UIBU FBDI OPEF
DBOOPU IBWF TJEFFGGFDUT BOE DBOOPU BGGFDU BOZ PUIFS OPEF 5IJT JT
CFOFƅDJBM GPS NVMUJEFWJDF QSPHSBNNJOH BT JU JT OFWFS OFDFTTBSZ GPS
DIBOHFT NBEF PO POF EFWJDF UP CF DPQJFE PWFS POUP BOPUIFS FBDI OPEF
DBO CF BTTVNFE UP TUBSU XJUI B CMBOL TMBUF "T UIFSF BSF UXP EFWJDFT
BU XPSL IFSFŝUIF $16 BOE UIF (16ŝFBDI EBUB USBOTGFS XPVME UBLF
$)"15&3  5)&%"5"'-08"3$)*5&$563& 
BEEJUJPOBM UJNF TP BT UIF QSPHSBN TUBUF EPFT OPU IBWF UP CF DPQJFE PWFS
UIF PWFSBMM SVOOJOH UJNF JT TIPSUFS
" QBSUJDVMBS WJFXQPJOU SFHBSEJOH EBUBƆPX NBDIJOFT BT PQQPTFE UP
WPO /FVNBOO NBDIJOFT JT UIBU UIFZ BSF OPU JO GBDU PSUIPHPOBM BSDIJ
UFDUVSFT CVU JOTUFBE TJU BU PQQPTJUF FOET PG BO BSDIJUFDUVSF TQFDUSVN
UIBU SBOHFT GSPN IBWJOH BO FOUJSFMZ UPUBM PSEFSJOH UP IBWJOH BO FOUJSFMZ
QBSUJBM PSEFSJOH CFUXFFO JOTUSVDUJPOT 5IFTF BSDIJUFDUVSFT XPVME USBEF
FYFDVUJPO PSEFS TUSJDUOFTT GPS CFUUFS MPXMFWFM TZODISPOJTBUJPO BT UIFZ
BSF QMBDFE DMPTFS UP UIF EBUBƆPX FOE
 &GƅDJFOU %BUBƆPX $PNQJMBUJPO
%BUBƆPX CFJOH BO BSDIJUFDUVSF JT BCMF UP QSPWJEF TQFFE JNQSPWFNFOUT
JO POF PG UXP XBZT ƅSTUMZ CZ CFJOH FGƅDJFOU JO IBSEXBSF BT IBT CFFO
EJTDVTTFE CVU TFDPOEMZ CZ CFJOH B NPSF HFOFSBM QMBUGPSN UP UBSHFU
EBUBƆPX DBO CF PQUJNJTFE XFMM CZ DPNQJMFST XJUI UIF TBNF QSPHSBN
BCMF UP CF DPNQJMFE UP TFWFSBM EJGGFSFOU EBUBƆPX HSBQIT BMM FRVBMMZ
WBMJE CVU XJUI WBSZJOH MFWFMT PG FGƅDJFODZ
5IFSF BSF TFWFSBM XBZT JO XIJDI UIF EBUBƆPX BSDIJUFDUVSF DBO CF
VTFE JO QSBDUJDF 0OF TVDI DPODFQU JT šNBDSP EBUBƆPXŢ XIJDI CFHJOT
XJUI UIF PCTFSWBUJPO UIBU CFDBVTF UIF DPTUT PG EBUBƆPX JOTUSVDUJPO
TFRVFODJOH DBO CF FYDFTTJWF EBUBƆPX TIPVME CF VTFE POMZ BU UIF JOUFS
QSPDFEVSBM MFWFM <% ,VDL BOE 4BNFI > 5IJT XPVME BWPJE UIF JOFGƅDJFO
DJFT PG EBUBƆPX CVU TUJMM SFUBJO DFSUBJO BEWBOUBHFT <%BWJE & $VMMFS >
)PXFWFS UIJT XPVME NFBO HJWJOH VQ ƅOFHSBJOFE QBSBMMFMJTN BOE UIF
BCJMJUZ UP DPOUFYUTXJUDI FGƅDJFOUMZ FOPVHI UP DPWFS NFNPSZ MBUFODZŝ
NFBOJOH UIJT BQQSPBDI JT NPSF TVJUBCMF GPS NVMUJQSPDFTTPS $16T UIBO
IVOESFEDPSF (16T
*O HFOFSBM B QSPDFTTPS DBQBCMF PG TVQQPSUJOH NVMUJQMF TJNVMUBO
FPVT UISFBET PG DPNQVUBUJPO XJMM TVGGFS GSPN NPSF MBUFODZ XIFO FY
FDVUJOHB UPUBMMZPSEFSFE MJTU PG JOTUSVDUJPOT UIBO UIF FRVJWBMFOU QBSUJBMMZ
PSEFSFE MJTU <3 " *BOOVDDJ > 8JUI BOZ NVMUJQSPDFTTPS BSDIJUFDUVSF
DFSUBJO JOTUSVDUJPOT DBO UBLF BO VOCPVOEFE MFOHUI PG UJNF UP DPNQMFUF
TVDI BT NFNPSZ PS EFWJDF BDDFTT PS BOZ PUIFS GPSN PG DPNNVOJDB
UJPO "NVMUJQIBTF PQFSBUJPOXJMMNJOJNJTF MBUFODZ PWFS B TJOHMFQIBTF
$)"15&3  5)&%"5"'-08"3$)*5&$563& 
 "NVMUJQIBTF PQFSBUJPO JT BO
PQFSBUJPO UIBU DBO CF EJWJEFE
JOUP QBSUT UIBU TFQBSBUFMZ JOJUJ
BUF PUIFS PQFSBUJPOT BOE MBUFS
TZODISPOJTF UIF UISFBET CF
GPSF PCUBJOJOH B SFTVMU 5IFZ
BSF TPNFUJNFT DBMMFE TQMJU USBOT
BDUJPOT BT UIF PQFSBUJPO IBT
CFFO TQMJU JOUP TFQBSBUF QIBTFT
*O NPEFSO QSPHSBNNJOH MBO
HVBHFT UIJT JT UZQJDBMMZ EPOF CZ
JOJUJBMJTJOH BOE TUBSUJOH B QPPM
PG UISFBET XJUI UIF PQFSBUJOH
TZTUFN QSPWJEJOH UIF TDIFEVMFS
PQFSBUJPO CFDBVTF UIF QSPDFTTPS JEMF UJNF DBO CF DPWFSFE CZ BOPUIFS
PQFSBUJPO 
*O IJT QBQFS 5PXBSE B%BUBƆPXWPO/FVNBOO)ZCSJE "SDIJUFDUVSF <3 "
*BOOVDDJ > *BOOVDDJ EFTDSJCFT TVDI B IZCSJE BSDIJUFDUVSF XJUI JUT JO
TUSVDUJPO TFU BOE QSPHSBNNJOH NPEFM 5IJT IZCSJE BSDIJUFDUVSF VTFT
QBSUJUJPOJOH UP BHHSFHBUF OPEFT UPHFUIFS JOUP VOJUT DBMMFE TDIFEVMJOH
RVBOUB 5IFTF VOJUT DBO CF TQFDJƅDBMMZ QJDLFE PVU UP NBYJNJTF B OVN
CFS PG CFOFƅUT
Ŧ .BYJNJTFE SVO MFOHUI 8JUI NPSF UIBO POF OPEF JO B VOJU JU JT
NPSF MJLFMZ UIBU UIF FOUJSF VOJU XJMM CF ƅSFBCMF TJODF UIFSF JT NPSF
UIBO POF OPEF UIBU DPVME SFDFJWF JOQVU BU BOZ HJWFO NPNFOU
Ŧ .JOJNJTFE TZODISPOJTBUJPO 8IFOBO BSD DSPTTFT UIF CPVOEBSZ
PG B OPEF TZODISPOJTBUJPO XJMM IBWF UP PDDVS #Z DPNCJOJOH UIF
OPEFT JOUP VOJUT UIF TDIFEVMFS DBO CF MFGU SVOOJOH JO UIF CBDL
HSPVOE GPS MPOHFS SFNPWJOH TPNF PG UIF PWFSIFBE DBVTFE CZ TZO
DISPOJTBUJPO *O UIJT DBTF UIFSF JT B GVSUIFS CFOFƅU BT UXP OPEFT
SVOOJOH PO UIF TBNF QJFDFT PG EBUB PO UIF TBNF EFWJDF EP OPU SF
RVJSF UIF EBUB UP CF USBOTGFSSFE POUP UIF $16 GPS TUPSBHF GPS B MBUFS
UJNF JOTUFBE JU DBO KVTU CF SVO JNNFEJBUFMZ
Ŧ .BYJNJTFENBDIJOF VUJMJTBUJPO )FSF *BOOVDDJ SBJTFT UIF JEFB
PG USZJOH UP šLFFQ UIF QJQFMJOFT GVMMŢ CZ FYBNJOJOH B TFU PG DPTUT
SFMBUFE UP JOTUSVDUJPO FYFDVUJPO TZODISPOJTBUJPO BOE PQFSBOE BD
DFTT 5IJT DBO CF VTFE UP DPNQBSF UXP VOJUT CBTFE PO IPX XFMM
UIFZ LFFQ UIF NBDIJOF PDDVQJFE
510-:$6#& " 36/5*.& 4:45&.
*O PSEFS UP SVO QSPHSBNT JO QBSBMMFM PO NVMUJQMF QSPDFTTPST JU JT OFDFT
TBSZ UP QSPWJEF B TDIFEVMFS UIBU DBO CPUI VOEFSTUBOE UIF EBUB TUSVD
UVSFT VTFE JO PSEFS UP QBSUJUJPO UIF XPSLMPBE JO B EBUBQBSBMMFM NBOOFS
BOE BMTP EFUFDU UIF CFTU QSPDFTTPS GPS VTF GPS FBDI JOEJWJEVBM XPSLMPBE
BVUPNBUJDBMMZ
 %FTJHO
.Z JOJUJBM BQQSPBDI XBT UP UBLF B QSFFYJTUJOH JNQFSBUJWF QSPHSBN BOE
USBOTGPSN JU JOUP B EBUBƆPXHSBQI XIJDI DPVME UIFO CF SVO PONVMUJQMF
NBDIJOFT )PXFWFS UIFSF BSF NBOZ QSPCMFNT XJUI UIJT BQQSPBDI
Ŧ 5IF EBUBƆPX QSPDFTTPS SFRVJSFT UIBU BMM JUT OPEFT CF FOUJSFMZ
GVODUJPOBMŝUIBU JT UIBU UIFZ IBWF OP HMPCBM TUBUF BOE BSF HVBSBO
UFFE UP QSPEVDF UIF TBNF SFTVMU XIFO HJWFO UIF TBNF BSHVNFOUT
'FX QSPHSBNT BSF XSJUUFO UIJT XBZ BOE JOTUFBE NBOZ QSPHSBNT
XPVME IBWF UP CF TVCTUBOUJBMMZ SFXSJUUFO JO PSEFS UP XPSLXJUIJO
UIF EBUBƆPX QBSBEJHN 5IJT XPVME MJLFMZ OPU CF XPSUI UIF UJNF
TBWFE DPNQBSFE UP MJNJUJOH UIF QSPHSBN UP $16 DPSFT
Ŧ *U JT EJGƅDVMU UP EFUFSNJOF UIF ƆPX PG EBUB JO DPOWFOUJPOBM QSP
HSBNT FWFOXIFO SFNPWJOH B HMPCBM TUBUF *U XPVME CF OFDFTTBSZ
UP EFUFSNJOF UIF DBMMJOH QPJOUT PG FWFSZ GVODUJPO BOE BOBMZTF
UIF EBUB ƆPX PG FWFSZ EFDMBSFE WBSJBCMF
Ŧ " TIPSUDVU TPMVUJPO TVDI BT BMMPXJOH UIF QSPHSBNNFS UP EFDMBSF
šIJOUTŢ BT UP UIF OBUVSF PG JOEJWJEVBM GVODUJPOT XPVME TUJMM IBWF
UP DBUFS GPS UIF JOTUBODFT XIFSF UIFTF IJOUT XFSF OPU HJWFO 'PS
FYBNQMF UIF QBSBMMFMJTJOH DPNQJMFS FYUFOTJPO 0QFO.1 SFRVJSFT

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UIF QSPHSBNNFS UP QMBDFȕ+-"( TUBUFNFOUT CFGPSF FWFSZ MPPQ
UIFZ XJTI UP QBSBMMFMJTF 5IJT JT POMZ FGGFDUJWF BT UIF DPNQJMFS
DBO IBOEMF OPOQBSBMMFMJTBCMF MPPQT BT XFMMŝJU EPFT OPU GBJM UP
DPNQJMF XIFO JU FODPVOUFST TPNFUIJOH JU DBOOPU IBOEMF
#FDBVTF UIFSF BSF TP NBOZ EPXOTJEFT UP BUUFNQUJOH UP QBSBMMFMJTF
BO FYJTUJOH QSPHSBN JU JT DMFBS UIBU B OFX MBOHVBHF TIPVME CF EFWFMPQFE
TQFDJƅDBMMZ GPS UIF TZTUFN 1SPHSBNT XSJUUFO JO UIJT MBOHVBHF DPVME
NVDI NPSF FBTJMZ CF SVO PO CPUI UIF $16 BOE UIF (16 5IF MBOHVBHF
DSFBUFE GPS UIF QVSQPTFT PG UIJT SFTFBSDI JT DBMMFE 1PMZ-JTQ
.BLJOH 1PMZ-JTQ GVMMGFBUVSFE JT PVUTJEF UIF TDPQF PG UIJT SFTFBSDI
UIFSF BSFNBOZ JNQMFNFOUBUJPOTPG GVODUJPOBM QSPHSBNNJOH MBOHVBHFT
BMSFBEZ "MM UIBU JT OFDFTTBSZ JT GPS OPOUSJWJBM QSPHSBNT UP CF BCMF UP CF
XSJUUFO JO JU FWFO JG UIF MBOHVBHF JUTFMG JT OPU QBSUJDVMBSMZ FMFHBOU
5IF FYBNQMF UIBU JT VTFE JO UIJT UIFTJT JT B SBZ USBDFS XIJDI JT
IFBWJMZ NBUIFNBUJDBM BOE FBTJMZ QBSBMMFMJTBCMF BT JU IBT MBSHF QJFDFT PG
DPEF UIBU EP OPU EFQFOE PO FBDI PUIFS " SBZ USBDFS XPVME SFRVJSF UIF
GPMMPXJOH GFBUVSFT
Ŧ 'MPBUJOHQPJOU EBUB UZQFT DPPSEJOBUFT BOE DPMPVST BSF TQFDJƅFE
BT ƆPBUJOH QPJOU WBMVFT
Ŧ .BUIFNBUJDBM PQFSBUPST UIF BSJUINFUJD BOE USJHPOPNFUSJD GVOD
UJPOT JODMVEJOH .$) *. BOE /) 5IFTF NVTU CF QSPWJEFE BT
VOMJLF WFDUPS GVODUJPOT UIFZ DBOOPU CF QSPWJEFE CZ B MJCSBSZ 5IF
$6%" SVOUJNF QSPWJEFT JNQMFNFOUBUJPOT PG UIFTF
Ŧ $POEJUJPOBM TUBUFNFOUT $POUSPM ƆPX TUSVDUVSFT TVDI BT $!
Ŧ #BTJD WFDUPS GVODUJPOT (+ !$'/ - PS - 0 
Ŧ $PNQMFY BHHSFHBUJPO GVODUJPOT SFEVDUJPO GVODUJPOTXIFSF UIF
PQFSBUPS JT LOPXO UP CF BTTPDJBUJWF JODMVEJOH.0(+-*0/)4
'' PS )*) 
5IF LFZ FMFNFOU PG 1PMZ-JTQşT EFTJHO JT UIBU FBDI GVODUJPO JT HJWFO
OFJUIFS B HMPCBM OPS B MPDBM TDPQF 5IF GVODUJPOT UIBU IBWF CFFO DIPTFO
UP CF JNQMFNFOUFE XPSL XJUIJO UIJT SFTUSJDUJPO XIFOFWFS UIFZ BSF
DBMMFE XJUI UIF TBNF BSHVNFOUT UIFZ XJMM HJWF UIF TBNF SFTVMU
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 "MUIPVHI UIF PSJHJOBM -JTQ NB
DIJOF XBT JOUFOEFE FWFOUVBMMZ
UP SVO PO .FYQSFTTJPOT JUT
VTFST QSFGFSSFE UIF 4FYQSFTTJPO
SFQSFTFOUBUJPO BOE UIBU TZOUBY
TUVDL
5IF NPTU DPNNPO TJEFFGGFDU PG SFGFSFOUJBM USBOTQBSFODZ PO B QSP
HSBN JT UIBU JU JT OPU BCMF UP XSJUF PVUQVU EBUB PS SFBE JOQVU GSPN UIF
VTFS *O UIJT DBTF JU JT POMZ UIF JOEJWJEVBM PQFSBUJPOT UIBU BSF LFQU QVSF
BOZ DPNCJOBUJPO UIBU SFRVJSFT JOUFSBDUJPO TVDI BT SFBEJOH B MJOF PG
JOQVU GSPN UIF VTFS DBO CF SFQSFTFOUFE BT BO PVUQVUPOMZ OPEF JO UIF
EBUBƆPX HSBQI
 1BSTJOH
" -JTQMJLF TZOUBY XBT DIPTFO GPS 1PMZ-JTQ CFDBVTF PG JUT TJNQMF TUSVD
UVSF BOE FBTF PG QBSTJOH 1BSTJOH QSPHSBNNJOH MBOHVBHFT JT GPS BMM
JOUFOUT BOE QVSQPTFT B TPMWFE QSPCMFN BOE OP HSPVOE XBT CSPLFO
XJUI 1PMZ-JTQşT QBSTFS
-JTQşT TZOUBY 4FYQSFTTJPOT JT CBTFE BSPVOE UXP GPSNT
Ŧ -JTUT B TQBDFTFQBSBUFE MJTU PG TVCFYQSFTTJPOT TVSSPVOEFE CZ QBS
FOUIFTFT
Ŧ "UPNT TUSJOHT PG BMQIBOVNFSJD DIBSBDUFST UIBU EP OPU DPOUBJO
QBSFOUIFTFT 5IFTF DBO CF BMM EJHJUT SFQSFTFOUJOH OVNCFST PS B
NJYUVSF PG MFUUFST BOE OVNCFST CFHJOOJOH XJUI B MFUUFS SFQSFTFOU
JOH WBSJBCMFT GVODUJPOT PS DPOUSPM TUSVDUVSFT
4FYQSFTTJPOT BSF OBNFE JO DPOUSBTU UP .FYQSFTTJPOT XIJDI BSF
DPNNPO JONPTU PUIFS QSPHSBNNJOH MBOHVBHFT 8IJMF BO4FYQSFTTJPO
FODMPTFT BMM JUT TVCFYQSFTTJPOT JO CSBDLFUT TVDI BT ǿ Ǐ ǐȀ BO
.FYQSFTTJPO QVUT UIF PQFSBUPS ƅSTU TVDI BT ǿǏǢ ǐȀ  $POUSPM
TUSVDUVSFT NBUIFNBUJDBM PQFSBUPST BOE VTFSEFƅOFE GVODUJPOT BSF BMM
DBMMFE UIF TBNF XBZ
5IF BEWBOUBHF PG 4FYQSFTTJPOT JT IPNPJDPOJDJUZ UIF DPEF MPPLT MJLF
EBUB CFDBVTF JU JT EBUB " XFMMGPSNFE -JTQ FYQSFTTJPO DBO CF DPOWFSUFE
JOUP B USFF TUSVDUVSF PG MJTUT BOE BUPNT 5IJT NBLFT JU DMFBS IPX JU DBO
CF QBSTFE BOE FWFOUVBMMZ DPNQJMFE &WFO NPSF DPNQMFY TUSVDUVSFT MJLF
MPPQT PS SFEVDUJPOT PWFS MJTUT BSF DMPTFS UP UIFJS QBSTFE SFQSFTFOUBUJPO
JO -JTQ UIBO JO BOPUIFS MBOHVBHF
$)"15&3  10-:$6#& " 36/5*.& 4:45&. 
 1PMZ$VCF UBLFT UIF GVODUJPOBM
EFƅOJUJPO PG WBSJBCMF XIJDI JT
BO BUPN UIBUNBZ IBWF B EJGGFS
FOU WBMVF FWFSZ UJNF JUT OBNF JT
SFGFSFODFE 'PS FYBNQMF XIFO
MPPQJOH PWFS B MJTU BTTJHOJOH
FWFSZ FMFNFOU UP  NBLFT  
B WBSJBCMF 5IJT JT JO DPOUSBTU
XJUI UIF JNQFSBUJWF QSPHSBN
EFƅOJUJPO XIJDI JT BO BSFB PG
NFNPSZ UIBU DBO CF NPEJƅFE
*O 1PMZ$VCF NVUBUJPO JT OPU
TVQQPSUFE JO GBWPVS PG GVOD
UJPOBM JEJPNT TP UIJT EFƅOJUJPO
XPVME CF NFBOJOHMFTT IFSF
5IFNBJO EJTBEWBOUBHF JT UIBUNBUIFNBUJDBM GPSNVMBT BSF OP MPOHFS
XSJUUFO JO JOƅY PSEFS JOTUFBE UIFZ BSF XSJUUFO XJUI UIF PQFSBUPS QVU
CFGPSF UIF PQFSBOET 5IJT BQQFBST VOOBUVSBM BOE DPOGVTJOH UP TPNF
VTFST CVU NFBOT UIBU JU JT JNQPTTJCMF GPS UIF PQFSBUPS QSFDFEFODF UP CF
DPOGVTJOH BT UIF TVSSPVOEJOH CSBDLFUT BSF NBOEBUPSZ
1BSTJOH UIFTF FYQSFTTJPOT JT BTTJTUFE XJUI BO VOEFSMZJOH UPLFO
JTJOH TUSFBN 5IJT UBLFT BO JOQVU TUSFBN PG DIBSBDUFST TVDI BT GSPN B
TPVSDF ƅMF BOE PVUQVUT UIF TUSFBN SFGPSNBUUFE JOUP UPLFOT PG PQFO BOE
DMPTF QBSFOUIFTFT TQBDFT BOE OFXMJOFT BOE HSPVQT PG BMQIBOVNFSJD
DIBSBDUFST 5IJT BMMPXT BUPNT UP CF USFBUFE BT B TJOHMF UPLFO BMPOH XJUI
UIF PQFO BOE DMPTF QBSFOUIFTFT
0ODF UPLFOJTFE UIF QBSTFS DIFDLT UP TFF XIFUIFS UIF ƅSTU UPLFO JT
BO PQFO QBSFOUIFTJT *G JU JT JU SFBET BT NBOZ GVSUIFS FYQSFTTJPOT BT JU
DBO TFQBSBUFE CZ TQBDFT 5IJT DBMM JT SFDVSTJWF TP JU JT BCMF UP CBMBODF
OFTUFE PQFO BOE DMPTF QBSFOUIFTFT XJUIPVU QSPCMFNT B MJTU DPOUBJOJOH
PUIFS MJTUT JT QFSGFDUMZ BDDFQUBCMF BT UIF QBSTFS SFBET XIPMF MJTUT GSPN
UIF TUSFBN MFBWJOH POMZ UIF ƅOBM DMPTF QBSFOUIFTJT BU UIF FOE PG UIF
FYQSFTTJPO BGUFS BMM UIF MFBWFT IBWF CFFO QBSTFE
0OF PUIFS QPTTJCJMJUZ JT UIBU UIF ƅSTU UPLFO JT B DMPTF QBSFOUIFTJT
XIJDI JOEJDBUFT B TZOUBY FSSPS B MJTU IBT CFFO PQFOFE XJUIPVU CFJOH
DMPTFE "HBJO CFDBVTF XIPMF MJTUT BSF SFBE GPS FBDI FYQSFTTJPO JU JT OPU
QPTTJCMF GPS UIFSF UP CF TUSBZ QBSFOUIFTFT JO UIF QSPHSBN GPS SFBTPOT
PUIFS UIBO UIJT 0UIFSXJTF UIF UPLFO JT DPOWFSUFE UP B MFBG JO UIF USFF
 $16 &WBMVBUJPO
"GUFS B TPVSDF TUSJOH IBT CFFO QBSTFE JOUP B USFF FYQSFTTJPO 1PMZ$VCF
BMMPXT JU UP CF FWBMVBUFE CZ UIF $16 5IJT JT IFMQGVM FWFO XIFO SVOOJOH
PO B TZTUFNXJUI B (16 OPU POMZ JT JU VTFGVM EVSJOH UFTUJOH UP TFF JG UIF
SFTVMU EJGGFST PO UIF $16 UIBO PO UIF (16 CVU BT OPU BMM FYQSFTTJPOT
BSF BCMF UP CF SVO PO UIF (16 FGƅDJFOUMZ JU NBZ CF QSFGFSBCMF UP VTF
UIF $16 JOTUFBE
&WBMVBUJOH BO FYQSFTTJPO SFRVJSFT B MPPLVQ UBCMF PG WBSJBCMFT BOE
GVODUJPOT  5IJT MJLF UIF WBSJBCMFT JO UIF QSPHSBNT SFNBJOT UIF TBNF
GPS FBDI FYQSFTTJPO CFJOH QBSTFE JG B WBSJBCMF IBT UP CF EFDMBSFE UIFO
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 5IF DPVOUFSQBSU UP B DVCJO JT B
GBUCJO PS GBU CJOBSZ XIJDI DPO
UBJOT UIF DPNQJMFE 159 DPEF
GPS NVMUJQMF EFWJDFT JOTUFBE PG
KVTU UIF EFWJDF QSFTFOU PO UIF
TZTUFN 5IJT JT VTFE UP BWPJE UIF
EFMBZ PS DPNQMFYJUZ PG DPNQJM
JOH UIF 159 DPEF CFGPSF FYFDV
UJPO PO PUIFS NBDIJOFT JO DBTFT
XIFSF DPNQJMFE LFSOFMT NVTU CF
EJTUSJCVUFE
B OFX MPPLVQ UBCMF JT DPOTUSVDUFE GPS UIF TDPQF JO XIJDI UIF WBSJBCMF
FYJTUT 5IJT NFBOT UIBU WBSJBCMF BOE GVODUJPO EFƅOJUJPOT BSF BMXBZT
MPDBM OFWFS HMPCBM
-JTUT BOE BUPNT BSF FWBMVBUFE EJGGFSFOUMZ "O BUPN UIBU JT FOUJSFMZ
EJHJUT SFQSFTFOUT B OVNCFS XIJDI JT FWBMVBUFE CZ SFBEJOH JU BT BO JO
UFHFS PS EFDJNBM "O BUPN UIBU JT BMQIBOVNFSJD SFQSFTFOUT B WBSJBCMF
XIJDI JT MPPLFE VQ CZ DPOTVMUJOH UIF UBCMF PG WBSJBCMFT JO UIF DVSSFOU
TDPQF *G UIF WBSJBCMF JT OPU QSFTFOU BO FSSPS JT UISPXO
&WBMVBUJOH B MJTU JT EPOF CZ BTTVNJOH UIF ƅSTU FMFNFOU PG UIF MJTU BT
UIF OBNF PG B GVODUJPO UP SVO BOE UIF SFTU PG UIF FMFNFOUT JG QSFTFOU BT
UIF BSHVNFOUT 5IFTF FMFNFOUT BSF UIFO FWBMVBUFE JO UVSO JO PSEFS UP
PCUBJO UIF WBMVFT UP VTF BT UIF BSHVNFOUT FWBMVBUJPO JT SFDVSTJWF 6OEFS
UIF IPPE FBDI MJTU PODF QBSTFE JT DPOWFSUFE UP B GVODUJPO PCKFDU PG JUT
PXO DMBTT 5IJT NFBOT UIBU UIF FWBMVBUJPO NFUIPET GPS FBDI GVODUJPO
DBO CF LFQU TFQBSBUF
)PXFWFS UIJT SFDVSTJWF OBUVSF NFBOT UIBU JU JT POMZ GFBTJCMF GPS
$16 FYFDVUJPO *O PSEFS UP BWPJE BOZ GPSN PG SFDVSTJWF GVODUJPO DBMM
BOZ DPEF UIBU DPVME CF SVO PO UIF (16 NVTU CF DPNQJMFE JOTUFBE
 159 $PNQJMBUJPO
&BDI GVODUJPO JO 1PMZ-JTQ JT BCMF UP CF DPNQJMFE JOUP B 159 FOUSZ UIBU
DBO TVCTFRVFOUMZ CF JOUFSQSFUFE CZ +$6%" UP QSPEVDF B GVMMZXPSLJOH
159 LFSOFM %FTQJUF CFJOH BO BTTFNCMZ MBOHVBHF 159 JT DPODFQUVBMMZ
TJNQMF BOE UIFSF XFSF GFX EJGƅDVMUJFT JO DPNQJMJOH 1PMZ-JTQ JOUP 159
$PNQJMBUJPO JT SFNBSLBCMZ TJNJMBS UP FWBMVBUJPO BUPNT BSF FWBMV
BUFE UP UIFNTFMWFT BOE MJTUT FWBMVBUF UIFJS BSHVNFOUT JO UVSO CFGPSF
IBWJOH UIFJS PXO DPEF FWBMVBUFE 5IF POMZ EJGGFSFODF JT UIBU JOTUFBE
PG DBMDVMBUJPOT CFJOH QFSGPSNFE EVSJOH FWBMVBUJPO B TFSJFT PG JOTUSVD
UJPOT JT XSJUUFO UP B MJTU
0ODF UIF 159 LFSOFM IBT CFFO HFOFSBUFE JU JT FYQPSUFE UP B ƅMF
BT UFYU 'SPN IFSF JU DBO CF DPNQJMFE VTJOH /7JEJBşT )1 DPNQJMFS
XIJDI DBO BDDFQU B UFYU ƅMF PG JOTUSVDUJPOTXJUI B OBNF FOEJOH JOǡ+/3
BT 159 BTTFNCMZ </7JEJB > 5IF BTTFNCMZ JT DPNQJMFE JOUP B DVCJO
	$6%" CJOBSZ
 XIJDI DBO ƅOBMMZ CF MPBEFE CZ B QSPHSBN UIBU TVQQPSUT
UIF $6%" GPSNBU 
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 5IF MJNJU GPS FBDI LFSOFM JT
  XIJDI JT IJHIMZ VOMJLFMZ
UP CF SFBDIFE CZ BO JOEJWJEVBM
LFSOFM 5IF DPNQJMFS XJMM EJTQMBZ
BO FSSPS JG UIJT MJNJU JT SFBDIFE
 #SBODIJOH
0OF TQFDJBM DBTF UIBU IBT UP CF EFBMU XJUI JT CSBODIJOH TLJQQJOH UP
BOPUIFS QPJOU CBTFE PO UIF SFTVMU PG B DPOEJUJPOBM FYQSFTTJPO
$POEJUJPOBM FYQSFTTJPOT BSF PG HSFBU DPODFSO UP 1PMZ$VCF CFDBVTF
PG UIF XBZ UIF (16 PQFSBUFT 0O UIF $16 UXP UISFBET DBO FYFDVUF
UXP EJGGFSFOU JOTUSVDUJPOT XJUIPVU QSPCMFNT CVU PO UIF (16 FWFSZ
UISFBE NVTU FJUIFS FYFDVUF UIF TBNF JOTUSVDUJPO PS QBVTF XIJMF UIF
PUIFS UISFBET EP 5IJT NFBOT UIBU DPOEJUJPOBM FYQSFTTJPOT DBO PGUFO
NBLF DPEF UBLF UXJDF BT MPOH BT FBDI UISFBE XPVME IBWF UP XBJU GPS
CPUI CSBODIFT TP UIFZ BSF OPU UP CF UBLFO MJHIUMZ
)PXFWFS UIFZNVTU TUJMM CF JODMVEFE JO UIF QSPEVDFE 159 BTTFNCMZ
CFDBVTF JU XJMM OPU BMXBZT CF NPSF FGƅDJFOU UP GBMM CBDL UP EBUBƆPX
8JUI TIPSU FYQSFTTJPOT UIF UJNF MPTU CZ IBWJOH POF PG UIF UXP UISFBET
XBJU EVSJOH B DPOEJUJPOBM NBZ OPU CF XPSUI UIF DPTU PG IBWJOH UP USBOT
GFS NPSF EBUB UP UIF (16 BOE CBDL 5IJT JT XIZ UIF 159 HFOFSBUJPO
DPEF OFFET UP TVQQPSU CPUI MBCFMT BOE CSBODIJOH
8IFO B DPOEJUJPOBM FYQSFTTJPO JT SFBDIFE UIF HFOFSBUPS DSFBUFT
VOJRVF MBCFMT CFGPSF UIF  '. QPJOU BOE BGUFS UIF FOUJSF CMPDL PG JO
TUSVDUJPOT *U UIFO QMBDFT UIF DPEF GPS FBDI PG UIF TVCFYQSFTTJPOT BGUFS
UIF DPSSFTQPOEJOH MBCFM 5IJTNFBOT UIBU JG UIF FYQSFTTJPO FWBMVBUFT UP
GBMTF UIF JOTUSVDUJPO QPJOUFS KVNQT UP UIF MBCFM TLJQQJOH TPNF PG UIF
DPEF JG JU IPMET USVF UIF QSPHSBN DPOUJOVFT BT CFGPSF POMZ KVNQJOH UP
UIF TFDPOE MBCFM UP TLJQ UIF PUIFS TVCFYQSFTTJPO
 .FNPSZ
159 QSPWJEFT UIF EFWFMPQFS XJUI B MBSHF OVNCFS PG SFHJTUFST GPS FBDI
EBUB UZQF 5IFTF SFHJTUFST BSF MBUFS PQUJNJTFE CZ UIF DPNQJMFS CVU
$6%"şT PXO DPNQJMFS JT BCMF UP PQUJNJTF UIF OVNCFS PG SFHJTUFST VTFE
JUTFMG JOUP UIF OVNCFS BDUVBMMZ JO QMBDF PO UIF (16 UIJT OVNCFS WBSJFT
EFQFOEJOH PO UIF HSBQIJDT DBSE TP BMMPXJOH B WBSJBCMF OVNCFS BOE
DPNQSFTTJOH JU MBUFS JT UIF POMZ TBGF PQUJPO
*ODMVEJOH SFHJTUFST UIFSF BSF FJHIU EJGGFSFOUNFNPSZ TQBDFT BDDFTT
JCMF GSPN 159 DPEF 5IFTF BSF MJTUFE JO 5BCMF 
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 4UPSJOH GVODUJPOMPDBM WBSJBCMFT
JOTJEF SFHJTUFST JT BMTP B DPN
NPO QSBDUJDF GPS SFHJTUFSCBTFE
WJSUVBM NBDIJOFT 0QUJNJTBUJPOT
	JODMVEJOH UIF POFT QSFTFOUFE
JO 4FDUJPO 
 XJMM FOTVSF UIBU
UIF OVNCFS PG SFHJTUFST EPFT OPU
FYDFFE UIF OVNCFS BWBJMBCMF PO
UIF EFWJDF
/BNF %FTDSJQUJPO
ǡ- " *OEJWJEVBM SFHJTUFST UIFNTFMWFT
ǡ.- " 4QFDJBM SFBEPOMZ QMBUGPSNTQFDJƅD SFHJTUFST 5ZQJDBM LFSOFM DPEF JT
OPU DPODFSOFE BCPVU UIJT TQBDF
ǡ*)./ 4IBSFE SFBEPOMZ NFNPSZ
ǡ"'*' (MPCBM NFNPSZ XIJDI JT TIBSFE CZ BMM UISFBET
ǡ'*' -PDBM NFNPSZ XIJDI JT QSJWBUF UP FBDI UISFBE
ǡ+-( "OZ QBSBNFUFST QBTTFE UP BO JOEJWJEVBM LFSOFM
ǡ.#-  .FNPSZ UIBU DBO CF TIBSFE CFUXFFO UISFBET JO B CMPDL
ǡ/ 3 (MPCBM UFYUVSF NFNPSZ XIJDI IBT CFFO PGƅDJBMMZ EFQSFDBUFE JO SFDFOU
WFSTJPOT PG $6%" CZ /7JEJB
5ȖȗȡȚ ȵɐȱɓ 5IF FJHIU EJGGFSFOU NFNPSZ TQBDFT BDDFTTJCMF GSPN 159 DPEF
0VU PG UIFTF FJHIU NFNPSZ TQBDFT 1PMZ$VCF JT POMZ DPODFSOFE
XJUI GPVS
5IF PQFSBOET BOE SFTVMUT PG BOZ 159 JOTUSVDUJPO BSF MPBEFE JOUP
BOE SFBE GSPN UIF ǡ- " TQBDF XIJDI JT GBTU DPNQBSFE UP UIF PUIFST
</7JEJB > 6OMJLF OBNFE WBSJBCMFT JO USBEJUJPOBM JNQFSBUJWF QSPHSBN
NJOH MBOHVBHFT MPDBM WBSJBCMFT EP OPU OFFE UP CF TUPSFE JO UIFJS PXO
NFNPSZ TQBDF BT UIF ǡ'*' TQBDF JT VTFE GPS UISFBEMPDBMNFNPSZ
SBUIFS UIBO GVODUJPOMPDBMNFNPSZ *OTUFBE JU JT QPTTJCMF UP TUPSF JOUFS
NFEJBUF DBMDVMBUJPOT FOUJSFMZ JO SFHJTUFST 
"OZ DPOTUBOUT BSF MPBEFE JOUP UIF ǡ*)./ TQBDF "MUIPVHI UIFTF
DBO CF HMPCBM TVDI BT B DPOTUBOU EFDMBSFE BU UIF UPQ MFWFM PG UIF QSPHSBN
BDDFTTJCMF CZ BMM GVODUJPOT UIFZ BSF LFQU PVU PG UIF ǡ"'*' TQBDF BT
UIFZ EP OPU IBWF UP CF NPEJƅFE
-BTUMZ UIF WBMVFT UIBU BSF QBTTFE BT JOQVU BSHVNFOUT UP GVODUJPOT
VTF UIF ǡ+-( TQBDF "MUIPVHI GVODUJPO DBMMT BSF JOMJOFE PO UIF (16
UIF ǡ+-( TQBDF NVTU CF VTFE GPS UIF QBSBNFUFST BOE SFUVSO WBMVFT
PG GVODUJPOT UIBU VTF NVMUJQMFWBMVF TUSVDUT XIJDI BSF OPU TVQQPSUFE
CZ UIF ǡ- "NFNPSZ TQBDF
 #PUUPN6Q $PNQJMBUJPO
"T JT TBJE BCPWF DPNQJMBUJPO JT B WFSZ TJNJMBS TUFQ UP FWBMVBUJPO " GVOD
UJPO DBMM JT DPNQJMFE JOUP B MJTU PG 159 JOTUSVDUJPOT CZ ƅSTU DPNQJMJOH
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UIF FYQSFTTJPOT UIBU NBLF VQ JUT BSHVNFOUT NPWJOH UIF SFTVMU JOUP B
OFX SFHJTUFS BOE BEEJOH UIF SFTVMUJOH JOTUSVDUJPOT JOUP UIF MJTU 5IFO
UIF JOTUSVDUJPOT UIBU NBLF VQ UIF BDUVBM GVODUJPO BSF JOTFSUFE XJUI
UIFJS BSHVNFOUT TFU UP UIF SFHJTUFST UIBU IPME UIF BSHVNFOUTş SFUVSO
WBMVFT
'PS NBUIFNBUJDBM PQFSBUPST UIF GVODUJPO DBMM JT B TJNQMF POF DPN
QJMJOH EPXO JOUP B TJOHMF 159 JOTUSVDUJPO GPS FYBNQMF JO UIF DBTF PG
UIF ʔ PQFSBUPS UIF  JOTUSVDUJPO JT VTFE )PXFWFS GPS VTFSEFƅOFE
GVODUJPOT UIF FOUJSF GVODUJPO DBMM NVTU CF JOMJOFE NFBOJOH UIBU UIF
GVODUJPOşT FOUJSF EFƅOJUJPO HFUT JOTFSUFE JOUP UIF MJTU PG JOTUSVDUJPOT
*G UIF FYQSFTTJPO CFJOH DPNQJMFE JT B DPOTUBOU WBMVF UIF WBMVF JT
MPBEFE JOUP UIF TIBSFE SFBEPOMZ NFNPSZ TQBDF BOE UIBU NFNPSZ MPD
BUJPO JT VTFE *G UIF FYQSFTTJPO JT B WBSJBCMF PS B QBSBNFUFS B TJNJMBS
MPBE IBQQFOTXJUI UIF SFHJTUFS 	ǡ- "
 PS QBSBNFUFS 	ǡ+-(
NFNPSZ
TQBDFT 5IJT BMMPXT DPNQJMBUJPO UP CF JNQMFNFOUFE SFDVSTJWFMZ VTJOH
UIF DPOTUBOU WBMVFT BT UIF CBTF DBTF BOE GVODUJPO DBMMT BT UIF SFDVSTJWF
DBTF
 0QUJNJTBUJPO
&BDI DPNQJMFE LFSOFM SVOT UISPVHI TFWFSBM PQUJNJTFST UP QSPEVDF DPEF
UIBU JT PO B TJNJMBS MFWFM UP UIBU PG /7JEJBşT PGƅDJBM DPNQJMFS XIJDI JT
VTFGVM XIFO DPNQBSJOH SVOUJNF NFUSJDT 8IJMF UIJT SFTFBSDI JT OPU
BCPVU JOWFTUJHBUJOH DPNQJMFS PQUJNJTBUJPOT B GFX IBWF DPNF JO VTFGVM
#Z EFGBVMU UIF DPNQJMFS PVUQVUT WFSZ JOFGƅDJFOU 159 DPEF GPS UIF TBLF
PG TJNQMJDJUZ MFBWJOH JU VQ UP UIF PQUJNJTFST UP HFOFSBUF GBTUFSSVOOJOH
JOTUSVDUJPOT
 3FHJTUFS.JOJNJTBUJPO
*OTUFBE PG SFVTJOH FYJTUJOH SFHJTUFST XIFO QPTTJCMF UIF 1PMZ-JTQ DPN
QJMFS BMXBZT PQUT UP VTF OFX SFHJTUFST GPS FWFSZ BSHVNFOU BOE BOPUIFS
GPS UIF SFUVSO SFHJTUFS 5IJT OPU POMZ NBLFT UIF DPEF HFOFSBUJPO NVDI
TJNQMFS CVU BMTP NBLFT JU FBTZ UP QFSGPSN PQUJNJTBUJPOT BU B MBUFS TUBHF
BT JU DBO BTTVNF UIBU B SFHJTUFS XJMM OPU IBWF CFFO SFVTFE
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3FHJTUFS NJOJNJTBUJPO JOWPMWFT EFUFDUJOH DBTFT XIFO B SFHJTUFSşT
POMZ VTF JT UP IBWF EBUB MPBEFE JOUP JU GSPN BOPUIFS SFHJTUFS FYBDUMZ
PODF *G UIJT JT UIF DBTF UIFO UIF SFHJTUFS DBO CF SFQMBDFE XJUI UIF
SFHJTUFS UIBU JUT EBUB DBNF GSPN 5IJT FMJNJOBUFT SFHJTUFS DIBJOT BOE
VOOFDFTTBSZ MPBE PQFSBUJPOT
 $PNCJOJOH *OTUSVDUJPOT
5IFSF FYJTU TFWFSBM JOTUSVDUJPOT JO 159 UIBU QFSGPSN UIF XPSL PG PUIFS
TJNQMFS JOTUSVDUJPOT XJUIPVU UIF PWFSIFBE PG IBWJOH UP FYFDVUF NVM
UJQMF POFT 'PS FYBNQMF UIF ( JOTUSVDUJPO NVMUJQMJFT UXP WBMVFT BOE
UIFO BEET B UIJSE XIJDI XPVME VTVBMMZ UBLF UXP TFQBSBUF (0' BOE 
JOTUSVDUJPOT
5IFSF BSF BMTP JOTUSVDUJPOT UIBU QFSGPSN BO PQFSBUJPO XJUI POF PG
UIF PQFSBOET BMSFBEZ MPBEFE TVDI BT ) " XIJDI OFHBUFT B OVNCFS CZ
NVMUJQMZJOH JU CZ  5IF PQUJNJTFS EFUFDUT XIFO UXP PS UISFF JOTUSVD
UJPOT BSF VTFE JO UIJT NBOOFS BOE SFQMBDFT UIFN XJUI B DBMM UP B TJOHMF
JOTUSVDUJPO EFDSFNFOUJOH UIF OVNCFST PG UIF GPMMPXJOH SFHJTUFST CZ
UIF BQQSPQSJBUF BNPVOU
 %BUBƆPX(SBQI $POTUSVDUJPO
5IF TFDPOE TUBHF PG DPNQJMBUJPO JT UP DPMMFDU UIF JOEJWJEVBM 159 LFSOFMT
UIBU IBWF OPX CFFO DPNQJMFE BOE MJOL UIFN UPHFUIFS UP GPSN B EBUBƆPX
HSBQI PG DPNQVUBUJPO 5IJT HSBQI XJMM CF FYBNJOFE CZ 1PMZ$VCF BU
SVOUJNF BOE FYFDVUFE JO XIBU UIF TZTUFN DPNQVUFT UP CF UIF NPTU
FGƅDJFOU XBZ QPTTJCMF
&YQSFTTJPOT UIBU PQFSBUF PO TDBMBSTŝTJOHMF WBMVFT SBUIFS UIBO MJTUT
DPOUBJOJOH NBOZ WBMVFTŝDBO TJNQMZ CF FYFDVUFE PO UIF $16 SFDVST
JWFMZ XJUI B GVODUJPOşT BSHVNFOUT CFJOH FWBMVBUFE JO UVSO UIFO GFE UP
UIF GVODUJPO JUTFMG 'PS UIF DPNNPO DBTF PG B GVODUJPO TJNQMZ PQFSBUJOH
PO B TDBMBS UIF GVODUJPO XJMM CFDPNF POF TFMGDPOUBJOFE EBUBƆPX OPEF
5IFO UIFSF BSF UXP TQFDJBM TJUVBUJPOT UIBU UIF DPNQJMFS JT BXBSF PG
Ŧ 3FDVSTJWF GVODUJPO DBMMT " GVODUJPO DBOOPU DBMM JUTFMG JO $6%"
$ BT UIF GVODUJPOT XJMM CF JOMJOFE BOE JU JT OPU QPTTJCMF UP JOMJOF B
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 *U JT QPTTJCMF UP IBWF POF GVOD
UJPO CF DPNQJMFE JOUP CPUI $16
BOE (16 WFSTJPOT XIFO JU JT
VTFE GSPN PUIFS GVODUJPOT UIBU
CFUXFFO UIFN BSF SVO PO CPUI
EFWJDFT
'VODUJPO 3FTVMUT %FTUJOBUJPO
(+ n "OZXIFSF
!$'/ - - 0 7BSJBCMF $16
.0( '' BOE PUIFST  "OZXIFSF
5ȖȗȡȚ ȵɐȲɓ 5BCMF PG GVODUJPOT BOE UIF OVNCFS PG SFTVMUT UIFZ QSPEVDF HJWFO B MJTU PG n FMFNFOUT BT JOQVU 5IF NPTU
DPNNPO SFEVDUJPO GVODUJPOT QSPEVDF B TJOHMF FMFNFOU BT PVUQVU XIJMF !$'/ - BOE - 0 QSPEVDF B WBSJBCMF BNPVOU
5IF TDIFEVMFS NVTU UIFO NPWF UIFTF SFTVMUT POUP UIF $16 UP FGƅDJFOUMZ DPODBUFOBUF UIFN MFBWJOH UIF (16 GPS PUIFS
DPNQVUBUJPOT
SFDVSTJWF GVODUJPO DBMM 'VSUIFSNPSF BOZ XPSLBSPVOET XJMM TUJMM
CF QSPCMFNBUJD EVF UP UIF QBSBMMFM OBUVSF PG UIF (16 1PMZ$VCF
EFUFDUT JOTUBODFT XIFSF B GVODUJPO JT DBMMJOH JUTFMG BOE JOTUFBE PG
SFUVSOJOH BOPUIFS FYQSFTTJPO SFUVSOT B OPEF JO UIF EBUBƆPX HSBQI
UIBU QPJOUT UP JUTFMG
5IF BSD CFUXFFO UIF OPEF BOE JUTFMG DPOUBJOT B TQFDJBM WBMVF UIBU
JOUFSOBMMZ DPOUBJOT UIF WBMVFT PG UIF BSHVNFOUT UIBU UIF OFYU SF
DVSTJWF DBMM TIBMM CF SVO XJUI 5IFSF BSF MJNJUBUJPOT XJUI UIJT BQ
QSPBDI OBNFMZ UIF GBDU UIBU UIFSF DBO POMZ CF POF QPJOU XIFSF UIF
GVODUJPO JT DBMMFE SFDVSTJWFMZ BT UIF QPJOU XIFSF UIF GVODUJPO XBT
DBMMFE JT OPU SFDPSEFE 8JUIPVU UIJT JOGPSNBUJPO UIF TZTUFN EPFT
OPU LOPX UIF QPJOU XIFSF FYFDVUJPO NVTU DPOUJOVF GSPN
Ŧ 7FDUPS GVODUJPO DBMMT 8IFO B GVODUJPO JT DBMMFE BDSPTT NVMUJQMF
QJFDFT PG EBUB TVDI BT XJUI B (+ PS !$'/ - DBMM JU BMTP DSFBUFT B
EBUBƆPX OPEF SBUIFS UIBO BOPUIFS FYQSFTTJPO 5IJT OPEF JT UIFO
DBMMFE TQFDJBMMZ CBTFE PO XIBU DMBTT PG GVODUJPO JU JT CBTFE PO
5BCMF 
*G UIF GVODUJPO QFSGPSNT WFDUPS PQFSBUJPOT GPS QBSU PG JU SBUIFS UIBO
CFJOH FOUJSFMZ B WFDUPS PQFSBUJPO JU JT EFTJSBCMF UP QFSGPSN BT NVDI
PG JU PO UIF (16 BT QPTTJCMF  *O UIJT TJUVBUJPO UIF QSPEVDFS PG UIF
WBMVFT XJMM CFDPNF B OPEF UIBU ƆPXT EBUB UP BOPUIFS OPEFŝUIF WFDUPS
PQFSBUJPO 4JNJMBSMZ UIF DPOTVNFS PG UIF WBMVFT JG QSFTFOU XJMM CFDPNF
BOPUIFS OPEF UIBU UBLFT JOQVU GSPN UIJT PQFSBUJPO
8JUI OPEFT DSFBUFE GPS UIFTF TJUVBUJPOT JU CFDPNFT QPTTJCMF GPS UIF
SVOUJNF UP EFUFSNJOF XIFO UXP WFDUPS PQFSBUJPOT BSF SVO DPOTFDVU
JWFMZ BOE DBO SVO UIFN CPUI PO UIF (16 XIJMF LFFQJOH UIF EBUB PO
UIBU EFWJDF FMJNJOBUJOH UIF MBUFODZ GSPN USBOTGFSSJOH UIF EBUB UXJDF
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 $PMMFDUJOH %BUB
)BWJOH B MJNJUFE TFU PG GVODUJPOT BMMPXT UIF DPNQMJFS UP HBJO LOPXMFEHF
BCPVU UIF QSPHSBN UIBU XPVME PUIFSXJTF OPU CF QSFTFOU 'PS FYBNQMF
JU DBO LOPX GPS TVSF UIBU UIF PQFSBUPS VTFE JO UIF.0( PS)4 SFEVDUJPO
GVODUJPOT JT BTTPDJBUJWF BOE TP JU DBO QFSGPSN UIF QBSBMMFM BMHPSJUIN
UIBU SFRVJSFT UIJT UP CF UIF DBTF JOTUFBE PG UIF TMPXFS TFSJBM BMHPSJUIN
<1IBSS BOE 'FSOBOEP >
.PSF JNQPSUBOUMZ JU DBO CF BXBSF PG UIF SFTVMUT UIBU FBDI GVODUJPO
QSPWJEFT 5BCMF  MJTUT UIF DMBTTFT PG GVODUJPOT JO UIF MBOHVBHF BOE
UIF OVNCFS PG SFTVMUT QSPEVDFE HJWFO B MJTU PG n FMFNFOUT BT JOQVU
,OPXJOH UIF OVNCFS PG SFTVMUT JO BEWBODF QSPWFT JNQPSUBOU UP UIF
TDIFEVMFS BT MBUFODZ CFUXFFO UIF (16 BOE UIF $16 DPNFT JOUP FGGFDU
.PWJOH B MBSHF OVNCFS PG SFTVMUT CFUXFFO UIF UXP EFWJDFT DBO TMPX
UIF FYFDVUJPO PG UIF LFSOFM EPXO BOE JU NBZ CF QSFGFSBCMF UP USBOTGFS
B TJOHMF FMFNFOU UIBO NBOZ
5IF !$'/ - BOE - 0 GVODUJPOT QSPEVDF B WBSJBCMF OVNCFS
PG SFTVMUT "MUIPVHI UIFTF GVODUJPOT BSF SVO PO UIF (16 UIFJS SFTVMUT
NVTU CF QSPDFTTFE GVSUIFS PO UIF $16 JO PSEFS GPS UIF EBUB UIBU JT OP
MPOHFS SFMFWBOU UP CF SFNPWFE 5IJT JT UIF EBUB UIBU EJE OPU NBUDI
UIF QSFEJDBUF 	JO UIF DBTF PG !$'/ -
 PS JOUFSNFEJBUF SFTVMUT 	JO UIF
DBTF PG - 0 
 8JUIPVU UIJT PQFSBUJPO UIF (16 XPVME PQFSBUF PO
B EBUBTFU NVDI MBSHFS UIBO OFDFTTBSZ BT UIF UISFBET GPS UIF SFNPWFE
FMFNFOUT XPVME TUJMM CF FYFDVUFE DBVTJOH B TMPXEPXO 5IFSFGPSF JU JT
JO UIF TDIFEVMFSşT JOUFSFTU UP SFNPWF UIFTF FMFNFOUT GSPN FYFDVUJPO BT
TPPO BT QPTTJCMF
0O UIF PUIFS IBOE UIF .0( BOE +-*0/ GVODUJPOT BSF HVBSBO
UFFE UP POMZ SFUVSO B TJOHMF SFTVMU NBLJOH UIFN B NVDI CFUUFS DBO
EJEBUF GPS SVOOJOH PO UIF (16 1PMZ$VCF XJMM QSJPSJUJTF SVOOJOH UIFTF
GVODUJPOT PO UIF (16 JG JU HFUT UIF DIBODF
 'PS % BOJNBUPST SFOEFSJOH
UJNF JT B CJH JTTVF UIF GFBUVSF
ƅMN 4ISFL  OFFEFE  NJMMJPO
IPVST PG $16 UJNF UP SFOEFS
6$"4& 456%: 3": 53"$*/(
3BZ USBDJOH JT B HSBQIJDBM UFDIOJRVF UP HFOFSBUF IJHIMZSFBMJTUJD JNBHFT
GSPN % TDFOFT UIBU DBO BDDVSBUFMZ TJNVMBUF NBOZ SFBMXPSME PQUJDBM
FGGFDUT TVDI BT SFƆFDUJPO USBOTQBSFODZ EJGGSBDUJPO BOE TIBEPXT
"MUIPVHI TQFFE JT VTVBMMZ DPOTJEFSFE B WJSUVF GPS DPNQVUFS QSP
HSBNT SFOEFSJOH FOHJOFT GPS DPNQVUFS HBNFT BSF MJNJUFE CZ OFFEJOH
UP QFSGPSN GBTU B DPNQVUFS HBNF FOHJOF XPVME VTF GBTUFS JOBDDVSBUF
DBMDVMBUJPOT PWFS TMPXFS NPSF BDDVSBUF POFT JO PSEFS UP DPOTJTUFOUMZ
QSPEVDF  PS NPSF GSBNFT QFS TFDPOE 5IFTF JOBDDVSBUF DBMDVMBUJPOTş
SFTVMUT XPVME PGUFO CF JOEJTUJOHVJTIBCMF PS CBSFMZ EJTUJOHVJTIBCMF
GSPN UIF BDDVSBUF POFT XIFO QMBZJOH B HBNF TP UIFZ XFSF QSFGFSSFE
5IF FOHJOFT XPVME SFOEFS B TDFOF POF QPMZHPO BU B UJNF XJUI WJTVBM
FGGFDUT BEEFE JO BGUFSXBSE 3BZ USBDJOH PO UIF PUIFS IBOE SFOEFST
TDFOFT POF QJYFM BU B UJNF GPS UIF NBYJNVN QPTTJCMF BDDVSBDZ XJUI
TPNF JNBHFT UBLJOH IPVST PS FWFO EBZT UP SFOEFS 
3BZ USBDJOH XPSLT CZ DSFBUJOH B SBZ PG MJHIU GPS FBDI QJYFM JO UIF
JNBHF BOE UIFO USBDJOH JUT QBUI UP TFF XIFUIFS JU DPMMJEFT XJUI BOZ
PCKFDUT *G JU EPFT UIF WJTVBM FGGFDU JT TJNVMBUFE XJUI NBUIFNBUJDBM
GPSNVMBF BOE UIF DPMPVS PG UIF QJYFM JT DBMDVMBUFE EFQFOEJOH PO UIF
PCKFDU IJU BOE UIF QPJOU PG DPMMJTJPO 5IF GVODUJPO UP DBMDVMBUF UIF DPMPVS
PGUFO ƅSFT BEEJUJPOBM CFBNT BMMPXJOH SFBMXPSME FGGFDUT UP CF SFOEFSFE
BDDVSBUFMZ
Ŧ 3FƆFDUJPO " SBZ DBO CPVODF PGG BO PCKFDU DSFBUJOH B TFDPOEBSZ
SBZ USBWFMMJOH JO B EJGGFSFOU EJSFDUJPO 5IF SFTVMUJOH DPMPVS JT B CMFOE
PG UIF DPMPVS PG UIF PCKFDU BOE XIBUFWFS UIF TFDPOEBSZ SBZ IJUT
Ŧ 5SBOTQBSFODZ *OTUFBE PG CPVODJOH PGG B USBOTQBSFOU PCKFDU B SBZ
DBO QBSUJBMMZ QBTT UISPVHI JU DSFBUJOH B TFDPOEBSZ SBZ USBWFMMJOH JO
UIF TBNF EJSFDUJPO 5IF SFTVMUJOH DPMPVS JT B CMFOE PG UIF PCKFDUşT

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DPMPVS BOE UIF DPMPVS PG UIF PCKFDU UIBU UIF PSJHJOBM SBZ XPVME IBWF
IJU
Ŧ 4IBEPXT 6QPO IJUUJOH BO PCKFDU BEEJUJPOBM SBZT BSF USBDFE GSPN
UIF QPJOU XIFSF UIF SBZ IJU UP UIF MJHIU TPVSDFT BOE JG UIFSF BSF
PCKFDUT JO UIF XBZ UIF SFTVMUJOH DPMPVS DBO CF EBSLFOFE
5IF TMPX QFSGPSNBODF PG SBZ USBDJOH JT VTVBMMZ NBOBHFE CZ QBSBM
MFMJTJOH UIF QSPDFTT JO GBDU POF PG UIF NPTU DPNNPO VTFT GPS B DMVTUFS
PG DPNQVUFST JT BT B SFOEFS GBSN GPS QSPEVDJOH BOJNBUFE WJEFP 3BZ USB
DJOH JT DPOTJEFSFE B USJWJBMMZQBSBMMFMJTBCMF QSPCMFN XIFSF PQQPSUVOJUJFT
GPS TJNQMF QBSBMMFMJTBUJPO BSF FBTZ UP TQPU BOE JNQMFNFOU <$IBMNFST
5 %BWJT BOE 3FJOIBSE > *O UIJT DBTF XJUI FBDI JOEJWJEVBM DPNQPO
FOU JOEFQFOEFOU B TFQBSBUF UISFBE DBO CF VTFE GPS FBDI MJOF PS FWFO
QJYFM BEEJUJPOBMMZ XJUI BOJNBUFE WJEFP UIF UBTL DBO CF TQMJU VQ GVSUIFS
XJUI FBDI GSBNF CFJOH SFOEFSFE PO B EJGGFSFOU QSPDFTTPS "EEJUJPO
BMMZ NBOZ SBZUSBDJOH GVODUJPOT DPOTJTU PG EPJOH TJNJMBS DBMDVMBUJPOT
B MBSHF OVNCFS PG UJNFT BOE XJUI B TIBSFENFNPSZ TZTUFN TVDI BT
B $16 CBMBODJOH UIF DPNQVUBUJPOBM MPBE CFUXFFO FWFSZ QSPDFTTPS JT
TUSBJHIUGPSXBSE <'FSOBOEP >
 3BZ 5SBDJOH $IBMMFOHFT
5IF (16 TFFNT MJLF B HPPE ƅU GPS SBZ USBDJOH HJWFO UIF IJHIMZQBSBMMFM
OBUVSF PG UIF QSPCMFN )PXFWFS UIF UFDIOJRVF EPFT OPU USBOTMBUF PWFS
QFSGFDUMZ 3BZ USBDJOH JT B SFDVSTJWF QSPDFEVSF XIFSF B TJOHMF SBZ DPVME
CPVODF BSPVOE B TDFOF TFWFSBM UJNFT CFGPSF ƅOBMMZ SFTVMUJOH JO B DPM
PVS 5IJT JT USPVCMFTPNF BT $6%" BT XFMM BT (16T JO HFOFSBM EP OPU
TVQQPSU SFDVSTJWF GVODUJPO DBMMT *O $6%"şT DBTF FWFSZ GVODUJPO SVO PO
UIF EFWJDF JT JOMJOFE BOE B TUSBJHIUGPSXBSE SFDVSTJWF GVODUJPO DBOOPU
CF GVMMZ JOMJOFE
5IJT DBO CF BWPJEFE JO POF PG UXP XBZT CPUI PG XIJDI IBWF ESBX
CBDLT
Ŧ 1SFBMMPDBUF TQBDF GPS BO BSCJUSBSZ NBYJNVN OVNCFS PG SBZT
BOE QFSGPSN UIBU NBOZ JUFSBUJPOT PG UIF SBZUSBDJOH MPPQ FBDI
UJNF 5IJT XJMM VTF NPSF UJNF BOE NFNPSZ BT UIF (16şT OBUVSF
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EJDUBUFT UIBU UIF NBYJNVN BNPVOU PG TQBDF NVTU CF BMMPDBUFE
GPS FBDI JOEJWJEVBM UISFBE FWFO JG NVDI PG JU HPFT VOVTFE
Ŧ 6TF B TUBDL PO UIF IPTU DPNQVUFSşT NFNPSZ BOE DPPSEJOBUF UIF
SBZ USBDJOH GSPN UIFSF 5IF UISFBET NBZ CF FYFDVUFE JO HSPVQT
TP UIBU POMZ UIF ƅSTU JUFSBUJPOT PG UIF GVODUJPO BSF FYFDVUFE UIF
ƅSTU UJNF GPMMPXFE CZ POMZ UIF UISFBET UIBU OFFE B TFDPOE UIF
TFDPOE UJNF BOE TP PO 5IJT UFDIOJRVF JT NPSF DPNQMJDBUFE
BOE SFRVJSFT NVDI NPSF DPNNVOJDBUJPO CFUXFFO UIF IPTU BOE
EFWJDF QSPDFTTPST
" (16 SBZ USBDFS UIBU QSPDFTTFT FBDI QPTTJCMF TFDPOEBSZ SBZ XJMM
XBTUF B MPU PG UJNF 5IF UISFBET UIBU DPNQMFUF BGUFS POF JUFSBUJPO XJMM
CF GPSDFE UP XBJU GPS UIF UISFBET UIBU UBLF NBOZ JUFSBUJPOT UP DPNQMFUF
CFDBVTF PG UIF (16şT MBSHF PWFSIFBET XIFO EPJOH TUBUFCBTFE DPNQV
UBUJPO MJLF UIJT <5JNPUIZ + 1VSDFMM FU BM > " SBZ USBDFS UIBU PGƆPBET QBSUT
UP UIF (16 NBZ ƅOE UIF $16(16 CSJEHF B CPUUMFOFDL OFHBUJOH BOZ
QPTTJCMF TQFFE JNQSPWFNFOUT UIBU UIF (16 PGGFST <$BSS )PCFSPDL FU BM
>
$VSSFOUMZ UIF NBKPSJUZ PG PQQPSUVOJUJFT GPS PQUJNJTBUJPO PG (16
CBTFE SBZ USBDJOH BSF UISPVHI UIF VTF PG NPSF BEWBODFE EBUB TUSVDUVSFT
UP QBSUJUJPO UIF TDFOF JO PSEFS UP NBLF TVSF UIBU FWFSZ PCKFDU EPFT OPU
OFFE UP CF UFTUFE GPS FWFSZ SBZ " TJNQMF HSJE TUSVDUVSF DBO CF JNQMF
NFOUFE PO UIF (16 <5JNPUIZ + 1VSDFMM FU BM > CVU UIJT EBUB TUSVDUVSF
POMZ XPSLT XFMM GPS TDFOFT XJUI VOJGPSNMZEJTUSJCVUFE PCKFDUT " NPSF
DPNQMFY TUSVDUVSF DBO CF NBOBHFE JO QBSBMMFM PO UIF $16 <$BSS )PCFSPDL
FU BM > CVU BHBJO UIJT JT MJNJUFE CZ UIF $16(16 CPUUMFOFDL %FTQJUF
UIFTF MJNJUBUJPOT UIFSF IBWF CFFO B OVNCFS PG BUUFNQUT JO TPMWJOH UIF
TFDPOEBSZSBZ QSPCMFN BOE UIFZ BSF PVUMJOFE CFMPX
 1BSBMMFM 3BZ 5SBDJOH
*O 1IPUP3FBMJTUJD 3BZ 5SBDJOH ,FSOFMT &SOTU BOE 8PPQ DMBTTJGZ B WBSJFUZ
PG EJGGFSFOU QBSBMMFMJTJOH BQQSPBDIFT UP JNQSPWF SBZUSBDJOH SFOEFSJOH
TQFFE JOUP UISFF DBUFHPSJFT CBTFE PO UIF PCKFDU UIBU JT QBSBMMFMJTFEXIFO
UIF SBZPCKFDU JOUFSTFDUJPO DBMDVMBUJPO JT QFSGPSNFE
$)"15&3  $"4& 456%: 3": 53"$*/( 
 *O $6%" UIJT XPVME CF UIF
ǡ'*'NFNPSZ TQBDF BT
EFTDSJCFE JO 5BCMF 
5IF ƅSTU PG UIFTF TUBUFT UIBU XIFO NVMUJQMF SBZT JOUFSTFDU B TJOHMF
PCKFDU UIF SBZT DBO CF QBSBMMFMJTFE 5IJT UFDIOJRVF JT DBMMFE QBDLFU USB
DJOH *U IBT CFFO JNQMFNFOUFE PO UIF$16CZ FNQMPZJOH 4JNQMF 4USFBN
JOH &YUFOTJPOT 	44&
 JOTUSVDUJPOT <8BME > CVU PO UIF (16 JU SVOT
JOUP UIF TFDPOEBSZ SBZ QSPCMFN
*O 'BTU 3BZ 4PSUJOH BOE #SFBEUI'JSTU 1BDLFU 5SBWFSTBM GPS (16 3BZ 5SB
DJOH UIF BVUIPST BSF BCMF UP BWPJE UIF QSPCMFN CZ NBJOUBJOJOH B TUBDL
PG SBZ JUFSBUJPOT JO QSJWBUF UISFBE NFNPSZ  CVU OPUF UIBU UIJT TVGGFST
GSPN B QFSGPSNBODF EFDSFBTF CZ IBWJOH UP DPOTUBOUMZ BDDFTT UIJT QPPM
PG NFNPSZ <(BSBO[IB BOE -PPQ > 5IF BVUIPST BMTP VUJMJTF B SBZTPSUJOH
QSPDFEVSF UP SFEVDF UIF OVNCFS PG FYFDVUJPO CSBODIFT UIBU UIF QSP
HSBN NVTU UBLF BTTVNJOH UIBU SBZT DPNJOH GSPN B TJNJMBS QBSU PG UIF
TDFOF XJMM MJLFMZ BMM IJU UIF TBNF PCKFDU "MUIPVHI UIFZ EP DJUF BO JO
DSFBTF JO SFOEFSJOH TQFFE UIFJS UFDIOJRVF JT TQFDJƅD UP UIFJS NPEF PG
SBZUSBDJOH BOE JT OPU QPTTJCMF UP BQQMZ HFOFSJDBMMZ UP QSPHSBNT UIBU
OFFE (16 SFDVSTJPO
5IF TFDPOE DBUFHPSZ QBSBMMFMJTFT UIF PCKFDUT CFJOH JOUFSTFDUFE XJUI
JOTUFBE PG UIF SBZT UIBU JOUFSTFDU XJUI UIFN 5IJT JT FGƅDJFOU XIFO
UIF PCKFDUT BSF CFJOH TUPSFE JO B TVJUBCMZFGƅDJFOU EBUB TUSVDUVSF TVDI
BT B USFF UIBU TUPSFT OFBSCZ PCKFDUT UPHFUIFS TJNJMBS UP UIF SBZTPSUJOH
UFDIOJRVF NFOUJPOFE BCPWF <#FOUIJO FU BM >
5IF UIJSE DBUFHPSZ QBSBMMFMJTFT CPUI UIF SBZT BOE UIF PCKFDUT UIFZ
JOUFSTFDU
 1SFWJPVT8PSL
1VSDFMM JO3BZ5SBDJOHPOB4USFBN1SPDFTTPS BCTUSBDUT UIF(16 UP B TUSFBN
QSPDFTTPS JO PSEFS UP QSPEVDF SBZUSBDFE JNBHFT BOE DMBJNT UIBU SBZ
USBDJOH JT NPTU OBUVSBMMZ BOE FGƅDJFOUMZ FYQSFTTFE JO UIF TUSFBN QSP
HSBNNJOH NPEFM <5JNPUIZ + 1VSDFMM FU BM >
1VSDFMMşT XPSL DJUFT TJNJMBS JEFBT BCPVU EBUBƆPX XIJDI NBZ IBWF
PSJHJOBUFE GSPN UIF JNQMFNFOUBUJPO PG UIF TUSFBN QSPDFTTPS VTFE
5IFSF BSF LFSOFMT XIJDI BSF TQFDJBMJTFE TUBUFMFTT GVODUJPO DBMMT BOE
TUSFBNT UIBU IPME JOUFSNFEJBUF SFTVMUT CFUXFFO EJGGFSFOU TUBHFT PG UIF
QSPHSBN " LFSOFM JT JOWPLFE PO NBOZ EJGGFSFOU SFDPSET UIBU BMM SFRVJSF
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UIF TBNF QSPDFTTJOH 5IJT JT POF PG UIF DPSF UFOFUT PG UIF EBUBƆPX BS
DIJUFDUVSF UIBU UIF TBNF QSPDFTTJOH TIPVME CF SVO PO BT NBOZ QJFDFT
PG EBUB BT QPTTJCMF IPXFWFS 1VSDFMM EPFT OPU FYQMPSF UIF BCTUSBDUJPO
DBQBCJMJUJFT PG LFSOFMT BOE TUSFBNT
1VSDFMM IBT JNQMFNFOUFE IJT SBZUSBDJOH NPEFM BT B EJBHSBN UIBU
IPMET NBOZ TJNJMBSJUJFT UP UIF EBUBƆPX BSDIJUFDUVSF FYQMPSFE JO UIJT
SFQPSU 5IF LFSOFMT BSF BMM HFOFSBM GVODUJPOT UIBU DBO FBTJMZ CF BQQMJFE
UP NBOZ JOEJWJEVBM QJFDFT PG EBUB BU PODF BOE UIF BSDT BSF VTFE UP
TQFDJGZ UIF EBUB EFQFOEFODJFT CFUXFFO LFSOFMT &BDI LFSOFM DBO CF SVO
JOEFQFOEFOUMZ
1VSDFMM EFTDSJCFT BO JNQMFNFOUBUJPO GPS B TUSFBN QSPDFTTPS XIJDI
JT SFRVJSFE UP BMMPX EBUBEFQFOEFOU CSBODIJOH BMMPXJOH EJGGFSFOU JO
TUSVDUJPOT UP CF FYFDVUFE GPS EJGGFSFOU UISFBET <5JNPUIZ +PIO 1VSDFMM >
$BSSşT NFUIPE JO 5IF 3BZ &OHJOF <$BSS )BMM BOE )BSU > PGƆPBET UIF
SFQFBUBCMF SBZUSJBOHMF JOUFSTFDUJPO DPEF UP UIF (16 XIJMF VTJOH UIF
$16BT B TDIFEVMFS "MUIPVHI UIJT TFFNT MJLF UIF QFSGFDU VTF PG CPUI TZT
UFNT UIJT NFUIPE XBT GPVOE UP SFRVJSF DPOTUBOU TVQFSWJTJPO GSPN UIF
$16 XJUI MBSHF BNPVOUT PG EBUB USBOTGFSSFE PWFS B OBSSPXCBOEXJEUI
CVT XIJDI MFTTFOFE UIF FGGFDU PG UIF (16
*O 'BTU (163BZ 5SBDJOH PG %ZOBNJD.FTIFT VTJOH(FPNFUSZ *NBHFT <$BSS
)PCFSPDL FU BM > $BSS SFDPNNFOET BNFUIPE TVDI BT 1VSDFMMşT NFUIPE
PG PGƆPBEJOH GVSUIFS DPNQVUBUJPOT UP UIF (16 UP MJNJU UIF MBUFODZ
CFUXFFO UIF IPTU BOE UIF EFWJDF
0OF TVHHFTUJPO NBEF CZ ,BSMTTPO JO 3BZ 5SBDJOH 'VMMZ *NQMFNFOUFE
PO 1SPHSBNNBCMF (SBQIJDT )BSEXBSF <,BSMTTPO BOE -KVOHTUFEU > JT UIBU
UIF $16 DPVME CF SVOOJOH B QSPHSBN XIJMF UIF (16 JT JO VTF XIJDI JT
POF PG UIF DPSF UFOFUT PG UIJT SFTFBSDI *O UIJT JNQMFNFOUBUJPO UIF $16
JT VTFE UP SVO B EJTQMBZ MPPQ GPS UIF PVUQVU PG UIF SBZUSBDJOH BMHPSJUIN
CVU UIF QPTTJCJMJUZ UIBU NVMUJQMF QJFDFT PG IBSEXBSF DPVME CF VTFE BU
PODF JT POF UIBU IBT BSJTFO CFGPSF ,BSMTTPOşT JNQMFNFOUBUJPO MFBWFT
PVU TIBEPXT BOE SFƆFDUJPO FOUJSFMZ
"MMHZFS JO B .BTUFST UIFTJT <"MMHZFS > USBOTGFST B TUBDLMJLF TUSVD
UVSF UP UIF (16 BOE JUFSBUFT PWFS JU "MMHZFS DJUFT QSPCMFNT XJUI UIJT
BQQSPBDI OBNFMZ UIBU $6%" DBOOPU EZOBNJDBMMZ BMMPDBUF NFNPSZ
GSPN XJUIJO B LFSOFM TP UIF TJ[F PG UIJT EBUB TUSVDUVSF NVTU CF ƅYFE
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 3FBMUJNF SBZUSBDJOH IBT CFFO B
DPNNPOMZDJUFE MPOHUFSN HPBM
GPS HSBQIJDT UFDIOPMPHZ EVF UP
USBEJUJPOBM SFOEFSJOH NFUIPET
CFJOH GBTU CVU JNQSFDJTF #FGPSF
/7JEJBşT UFDIOPMPHZ SFBMUJNF
SBZUSBDJOH IBT CFFO EFNPO
TUSBUFE VTJOH MFTTQPXFSGVM
IBSEXBSF XJUI TNBMMFS TDFOFT
<8BME  4 1BSLFS FU BM > BOE
XJUI NPSF DPNQMFY TDFOFT VTJOH
B DPNQVUFS DMVTUFS <8BME > *U
IBT BMTP CFFO EFNPOTUSBUFE PO
'1("CBTFE TZTUFNT
5IFSFGPSF BNJEEMF HSPVOENVTU CF GPVOE CFUXFFO PWFSFTUJNBUJOH UIF
TJ[F PG UIF TUBDL 	BOE DBVTJOH NFNPSZ UP CF XBTUFE
 BOE VOEFSFTUJN
BUFE 	DBVTJOH UIF QSPHSBN UP DSBTI

/7JEJB UIFNTFMWFT IBWF BO JNQMFNFOUBUJPO PG SFBMUJNF SBZUSBDJOH
PO UIF (16 0QUJ9 *U SFUVSOT UP IBWJOH UXP QSPHSBNNBCMF TIBEFST
JOTUFBE PG B GVMMZQSPHSBNNBCMF QJQFMJOF TVDI BT UIF POF $6%" PGGFST
5IFTF TIBEFST BSF TQFDJƅD UP SBZUSBDJOH UIFSF JT OP QPTTJCJMJUZ PG BE
BQUJOH 0QUJ9 UP HFOFSBMQVSQPTF DPNQVUBUJPO <4 1BSLFS FU BM > 0QUJ9
XPSLT CZ UBLJOH VTFSTVQQMJFE $6%" LFSOFMT UIBU EFTDSJCF IPX B SBZ
TIPVME BDU JO DFSUBJO DJSDVNTUBODFT <4 ( 1BSLFS FU BM > 
5IF 0QUJ9 TDIFEVMFS FYQMJDJUMZ TFMFDUT B TJOHMF TUBUF GPS BO FOUJSF
CMPDL UP FYFDVUF VTJOH B IFVSJTUJD UIVT BMMPXJOH UIF UISFBET UIBU DP
PQFSBUF UIFNPTU UP SVOXJUI UIF TBNF JOTUSVDUJPOT EFDSFBTJOH UIF UPUBM
SVOOJOH UJNF PG UIF CMPDL 5ISFBET XJUIJO UIF CMPDL EP OPU SFRVJSF UIF
TUBUF UP CF JEMF EVSJOH UIBU JUFSBUJPO 5IJT JT TJNJMBS UP IBWJOH B $16
IPTUFE TDIFEVMFS QJDL UIF UISFBET UIBUXPSLXFMM UPHFUIFS BOE TDIFEVMF
UIFN UP BMM CF SVO BU PODF
0OF ƅOBM SFDFOU EFWFMPQNFOU JT 4BNTVOH 3FDPOƅHVSBCMF (16
CBTFE PO 3BZ 5SBDJOH 	4(35
 B NPCJMF (16 BSDIJUFDUVSF GPS SFBMUJNF
SBZUSBDJOH 3BZ USBDJOH JO UIF NPCJMF FOWJSPONFOU JT EJGƅDVMU CFDBVTF
PG UIF MFTTFOFE DPNQVUBUJPOBM QPXFS UIBU NPCJMF EFWJDFT QPTTFTT <8+
-FF FU BM > -JLF 0QUJ9 4(35 EJWJEFT JUT QSPDFTTJOH BNPOHTU TFWFSBM
EJGGFSFOU QSPDFTTPST FBDI TVJUFE UP B QBSUJDVMBS UBTL 5IJT JT SFNJOJT
DFOU PG EBUBƆPX XIFSF B QSPHSBN DBO CF UIPVHIU PG BT TFWFSBM QSP
DFTTPST FBDI POF SVOOJOH POMZ XIFO OFDFTTBSZ
 0CTFSWBUJPOT
5IFSF BSF B OVNCFS PG PCTFSWBUJPOT UIBU DBO CF SFBE GSPN UIJT CPEZ PG
XPSL
Ŧ *U JT QPTTJCMF UP QBSBMMFMJTF B QSPHSBN JO NVMUJQMF XBZT XJUI SFT
VMUT WBSZJOH EFQFOEJOH PO UIF QBSBMMFMJTBUJPO UFDIOJRVF VTFE
Ŧ 5IF QSPCMFN PG OPU CFJOH BCMF UP JNQMFNFOU SFDVSTJPO FGƅDJFOUMZ
JT EJGƅDVMU UIF NPTU FGƅDJFOU SFTVMUT BSF GSPN QSPHSBNT TQFDJƅD
BMMZ XSJUUFO UP TPMWF UIF QSPCMFN SBUIFS UIBO GSPN B HFOFSJD
TPMVUJPO
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 5IF DIBSU BMTP TIPXT B TVSQSJT
JOH QBUUFSO GSPN  UP BCPVU 
SBZT XIFSF UIF SBUF PG DIBOHF
GSPN BO PEE UP BO FWFO OVNCFS
PG SBZT JT HSFBUFS GSPN UIBU PG
FWFO UP PEE *U JT VOLOPXO XIZ
UIJT IBQQFOT CVU DPVME BSJTF
GSPN UIF JNBHF CFJOH SPVHIMZ
TZNNFUSJDBM
Ŧ "MUIPVHI UIF JOEJWJEVBM UISFBET JO B QBSBMMFM CMPDL DBO CF FY
FDVUFE TJNVMUBOFPVTMZ PS JO BOZ PSEFS JU JT QPTTJCMF UP SVO UIF
GBTUFTU CZ SVOOJOH UIF UISFBETXJUI TJNJMBS EBUB UPHFUIFS BT UIFTF
UISFBET XJMM PGUFO SFBDI B TJNJMBS OVNCFS PG SFDVSTJWF DBMMT EFFQ
NBYJNJTJOH UIF BWBJMBCMF UJNF UIBU UIF (16şT DPSFT BSF JO VTF
 1FSGPSNBODF
"O FYBNQMF TDFOF PG NVMUJDPMPVSFE TQIFSFT BOE B QMBOF 	TIPXO JO
'JHVSF 
XBT SFOEFSFE PO CPUI UIF$16BOE UIF(16VTJOH B QSPHSBN
XSJUUFO JO 1PMZ-JTQ 	EFTDSJCFE JO $IBQUFS #
 5IJT TFDUJPO EJTDVTTFT UIF
QFSGPSNBODF SFTVMUT PG UIFTF UXP QSPDFTTPST
5IF TDFOF XBT EFTJHOFE OPU POMZ UP IBWF NVMUJQMF SFƆFDUJWF TVS
GBDFT XIJDI BSF OFDFTTBSZ IFSF UP EFNPOTUSBUF UIF TFDPOEBSZ SBZ QSPC
MFN CVU BMTP UP IBWF SBZT SFƆFDUFE WBSZJOH OVNCFST PG UJNFT JO EJGGFS
FOU QBSUT PG UIF JNBHF 5IF OVNCFS PG SBZT OFDFTTBSZ UP SFOEFS FBDI
QPSUJPO PG UIF JNBHF JT QMPUUFE JO 'JHVSF  5IJT DIBSU TIPXT UIBU UIF
WBTU NBKPSJUZŝ. ŝPG QJYFMT JO UIF JNBHF UBLF FYBDUMZ UXP SBZT UP
SFOEFS DPNQBSFE UP KVTU .  PG QJYFMT UBLJOH FYBDUMZ POF 5IF SFTU PG
UIF HSBQI USFOET UPXBSET [FSP XJUI .  UBLJOH FYBDUMZ UFO SBZT BOE
.  UBLJOH ƅGUZ 
5IJTNFBOT UIBU BU FWFSZ MFWFM PG SFDVSTJPO EFQUI SFBDIFEXIJMF SFO
EFSJOH UIF JNBHF UIFSF XJMM BMXBZT CF B GSBDUJPO PG UIF SBZT UIBU SFRVJSF
BEEJUJPOBM QSPDFTTJOH BGUFS UIJT TUFQŝXIJDI USJHHFST UIF TFDPOEBSZ SBZ
QSPCMFN XIJMF SVOOJOH PO UIF (16
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Number of Rays Cast
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'ȞȜȪȧȚ ȶɐȱɓ " HSBQI PO B MPHBSJUINJD TDBMF PG UIF SFHJPO PG UIF JNBHF UIBU DBO CF SFOEFSFE JO FYBDUMZ B HJWFO OVNCFS PG SBZT
	
1
Untitled 1 Untitled 2
 BOE UIF SFHJPO UIBU DBO CF SFOEFSFE JO BU MFBTU UIJT OVNCFS PG SBZT 	
1
Untitled 1 Untitled 2

$)"15&3  $"4& 456%: 3": 53"$*/( 
'ȞȜȪȧȚ ȶɐȲɓ 5IF TDFOF SFOEFSFE CZ 1PMZ$VCF 5IF SFTVMUJOH JNBHF XBT JEFOUJDBM PO UIF $16 BOE UIF (16 5IJT QBSUJDVMBS
TDFOF XBT EFTJHOFE OPU POMZ UP IBWF NVMUJQMF SFƆFDUJWF TVSGBDFT CVU BMTP NBOZ SFHJPOT PG UIF JNBHF XIFSF SBZT BSF SFƆFDUFE
WBSZJOH OVNCFST PG UJNFT CFGPSF ƅOBMMZ IJUUJOH B OPOSFƆFDUJWF TVSGBDF 	TFF 'JHVSF 
 "MUIPVHI NPSF DPNQMFY TIBQFT
BOE TVSGBDFT BSF QPTTJCMF TJNQMF QMBOFT BOE TQIFSFT XFSF DIPTFO UP TJNQMJGZ UIF 1PMZ-JTQ QSPHSBN BOE UIF NBUIFNBUJDT
JOWPMWFE
 $16 1FSGPSNBODF
5IF SBZ USBDFS XBT JOJUJBMMZ DPNQJMFE GPS UIF $16 POMZ BOE XBT SVO
NVMUJQMF UJNFT XJUI WBSZJOH OVNCFST PG $16 DPSFT BOE NBYJNVN SBZ
SFDVSTJPO EFQUI 5IF SFTVMUT BSF TIPXO JO 'JHVSF  QMPUUJOH UIF FYF
DVUJPO UJNF BHBJOTU UIF NBYJNVN EFQUI GSPN  UP  GPS ƅWF OVNCFST
PG DPSFT
5IF SFTVMUT TVQQPSU UIF GBDU UIBU UIF $16 JT BCMF UP FYFDVUF EJGGFSFOU
JOTUSVDUJPOT PO FBDI DPSF BU UIF TBNF UJNF 'PS UIF ƅSTU ƅWF SBZT UIF
UJNF UBLFO UP SFOEFS BO JNBHF DMJNCT RVJDLMZ XJUI UIF BEEJUJPOBM SBZT
IBWJOH B MBSHF FGGFDU PO UIF FYFDVUJPO UJNF "GUFS ƅWF IPXFWFS UIF FYF
DVUJPO UJNF JODSFBTFT NVDI NPSF TMPXMZ TIPXJOH IPX UIF SFNBJOJOH
DPSFT BSF OPU JEMF GPS UIF SFNBJOEFS PG B QBSUJDVMBS MFWFM PG SFDVSTJPO
EFQUI "GUFS BQQSPYJNBUFMZ ƅGUFFO SBZT UIF FYFDVUJPO UJNF EPFT OPU
OPUJDFBCMZ JODSFBTF GPS BOZ OVNCFS PG DPSFT BT TVDI B TNBMM QBSU PG UIF
JNBHF SFRVJSFT UIJT NBZ SBZT UP CF SFOEFSFE DPNQMFUFMZ
$)"15&3  $"4& 456%: 3": 53"$*/( 
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'ȞȜȪȧȚ ȶɐȳɓ " HSBQI PO B MJOFBS TDBMF PG UIF SVOOJOH UJNFT PG UIF SBZ USBDFS SVO PO B $16 BHBJOTU UIF QSFTFU NBYJNVN
SFDVSTJPO EFQUI VTJOH KVTU  DPSF 	
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 PG B DPSF NBDIJOF "T JT
FYQFDUFE UIF NPSF DPSFT VTFE UP SFOEFS UIF JNBHF UIF MFTT UJNF JU UBLFT "MTP UIF TUFFQ JODSFBTF JO FYFDVUJPO UJNF GPS UIF
ƅSTU GFX SBZT SFƆFDUT UIF HSPXJOH BNPVOU PG JNBHF UIBU JT BGGFDUFE CZ BOPUIFS MFWFM PG SFDVSTJPO EFQUI CFJOH BEEFE 	TFF
'JHVSF 
 5IF $16 SFOEFSFE B  ⇥ JNBHF GPVS UJNFT JO PSEFS UP BWFSBHF PVU BOZ EJTDSFQBODJFT JO JOEJWJEVBM SVOT
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'ȞȜȪȧȚ ȶɐȴɓ " HSBQI PG UIF
SVOOJOH UJNFT PG UIF SBZ
USBDFS BHBJOTU UIF OVNCFS
PG QSFBMMPDBUFE $16 DPSFT
5IJT JT BO BMUFSOBUF QMPUUJOH
PG UIF ƅSTU DPMVNO PG EBUB JO
'JHVSF  BMPOH BOPUIFS BYJT
5IF DVSWF JT OFHBUJWF IZQFSCPMJD
	y ⇡ 72x 0813

5IF OVNCFS PG DPSFT JT BMTP EFNPOTUSBUFE UP IBWF BO FGGFDU 'JH
VSF  TIPXT UIBU QMPUUJOH UIF SVOOJOH UJNF BHBJOTU UIF OVNCFS PG
DPSFT VTFE GPS FYFDVUJPO SFTVMUT ƅUT B OFHBUJWF IZQFSCPMJD DVSWF (PJOH
GSPN  DPSF UP  BMNPTU IBMWFT UIF FYFDVUJPO UJNF CVU HPJOH GSPN 
UP  IBT BO FYUSFNFMZ TNBMM FGGFDU 5IJT JT CFDBVTF SBZ USBDJOH DBO CF
WFSZ FBTJMZ QBSBMMFMJTFE XJUI B TFQBSBUF UISFBE GPS FBDI SPX PS FWFO
QJYFM PG UIF JNBHF
 (16 1FSGPSNBODF
/FYU UIF SBZ USBDFS XBT SVO PO UIF (16 JO UXP DPOƅHVSBUJPOT
Ŧ " OB®WF GVODUJPODBMMJOH JNQMFNFOUBUJPO #PUI QSPDFTTPST BSF
VTFE GPS FYFDVUJPO CVU BOZ SFDVSTJPO TIPVME IBWF B MJNJU IBSE
DPEFE EVSJOH DPNQJMBUJPO 5IJT VTFT UIF UFDIOJRVF EFTDSJCFE JO
4VCTFDUJPO  UP EFBM XJUI UIF (16şT SFTUSJDUJPOT PO SFDVSTJPO
Ŧ 5IF 1PMZ$VCF EBUBƆPX JNQMFNFOUBUJPO #PUI QSPDFTTPST BSF
VTFE GPS FYFDVUJPO XJUI 1PMZ$VCFşT SVOUJNF TDIFEVMFS FYBNJOJOH
UIF QSPHSBN UP PQUJNJTF UIF SFDVSTJWF GVODUJPO DBMMT
#PUI JNQMFNFOUBUJPOT BSF UFTUFE BOE DPNQBSFE UP FBDI PUIFS BOE
UIF $16 WFSTJPO 5IJT JT JO PSEFS UP JTPMBUF UIF DIBOHFT JO SVOOJOH UJNF
$)"15&3  $"4& 456%: 3": 53"$*/( 
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'ȞȜȪȧȚ ȶɐȵɓ " HSBQI PO B MJOFBS TDBMF PG UIF SVOOJOH UJNFT PG UIF SBZ USBDFS SVO PO B (16 BHBJOTU UIF QSFTFU NBYJNVN
SFDVSTJPO EFQUI VTJOH BO VOPQUJNJTFE 	
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 WFSTJPO BOE BO PQUJNJTFE 	
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Maximum Number of Rays Cast
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Untitled 1 Untitled 2
 WFSTJPO PG 1PMZ$VCF "T XJUI UIF $16 UIF (16
SFOEFSFE B  ⇥ JNBHF GPVS UJNFT JO PSEFS UP BWFSBHF PVU BOZ EJTDSFQBODJFT JO JOEJWJEVBM SVOT
UP POMZ UIF EJGGFSFODFT DBVTFE CZ 1PMZ$VCF BOE OPU BOZ EJGGFSFODFT
UIBU XPVME CF JOIFSJU JO BOZ QSPHSBN SVOOJOH PO NVMUJQMF CVU TFQBSBUF
QSPDFTTPST
5IF SFTVMUT BSF QMPUUFE JO 'JHVSF  "T JT FYQFDUFE UIF OB®WF BQ
QSPBDI JO HFOFSBM UBLFT NPSF UJNF UIBO UIF PQUJNJTFE BQQSPBDI VTJOH
1PMZ$VCFşT SVOUJNF TDIFEVMFS
"T UIF UXP QSPHSBNT XFSF FYFDVUFE PO UIF TBNF EFWJDF JU JT QPT
TJCMF UP DPNQBSF UIFJS SVOOJOH UJNFT 5IF OB®WF BQQSPBDI BDUVBMMZ IBT
MFTT SVOOJOH UJNF UIBO UIF PQUJNJTFE WFSTJPO XIFO UIF NBYJNVN SBZ
EFQUI JT  PS MFTT 5IJT JT CFDBVTF
4VSQSJTJOHMZ XIFO UIF MJOFT PG CFTU ƅU BSF DBMDVMBUFE CPUI DVSWFT
BDUVBMMZ DPOGPSN UP B MJOFBS ƅU 5IF ƅUT BSF TIPXO JO 'JHVSF 
*O UIF DBTF PG UIF OB®WF BQQSPBDI UIJT XBT FYQFDUFE BT FBDI BEEFE
MFWFM PG SFDVSTJPO EFQUI XPVME TMPX EPXO BMM PG UIF BWBJMBCMF UISFBET
BT UIFZ XBJU GPS UIF ƅOBM GFX UP ƅOJTI DBMDVMBUJOH 5IJT NFBOT UIBU
FBDI MFWFM XPVME BEE B DPOTUBOU BNPVOU PG FYFDVUJPO UJNF SFTVMUJOH
JO B MJOFBS HSBQI 5IFTF SFTVMUT ƅU UIF MJOF y = 4.582x + 2.543 XJUI
R2 = 0.9989
*O UIFPSZ UIF SFTVMUT GPS UIF PQUJNJTFE XPVME SFTFNCMF UIF $16
HSBQI XJUI FBDI MFWFM PG SFDVSTJPO EFQUI BEEJOH TNBMMFS BOE TNBMMFS
BNPVOUT PG FYFDVUJPO UJNF BT UIF OVNCFS PG QJYFMT UIBU SFRVJSF NPSF
EFQUI UIBO UIBU UP DPNQMFUF HFU GFXFS BOE GFXFS
$)"15&3  $"4& 456%: 3": 53"$*/( 
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'ȞȜȪȧȚ ȶɐȶɓ 5IF CFTU ƅU DVSWFT PG UIF (16 SVOOJOH UJNFT JO 'JHVSF  BHBJO VTJOH BO VOPQUJNJTFE 	
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 MFGU
 WFSTJPO BOE
BO PQUJNJTFE 	
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Untitled 1 Untitled 2 SJHIU
 WFSTJPO PG 1PMZ$VCF #PUI ƅU MJOFBS DVSWFT CVU UIF PQUJNJTFE WFSTJPO EFWJBUFT GSPN UIF DVSWF XIFO
UIFSF BSF GFX SBZT DBTU
5IJT DVSWF EPFT ƅU UIF HSBQIŝCVU POMZ XJUI B EFQUI PG  SBZT BOE
CFMPX 5IJT DBO CF FYQMBJOFE EVF UP UIF MBUFODZ JOWPMWFE /PU POMZ
EPFT FBDI SFOEFSJOH TUFQ JOWPMWF UIF USBOTGFS PG EBUB UP UIF (16 BOE
CBDL CVU JU BMTP OFFET UP QPTUQSPDFTT UIF EBUB PO UIF $16 CFGPSF BOZ
GVSUIFS XPSL DBO CF EPOF XJUI UIF SFTVMUT 5IJT UJNF CFHJOT UP UBLF B
MFOHUI PG UJNF BQQSPBDIJOH UIF BDUVBM SFOEFSJOH FYFDVUJPO UJNF BOE
TP UIF SFTVMUJOH HSBQI JT JO GBDU MJOFBS
5IFTF SFTVMUT ƅU y = 1.289x+32.136XJUIR2 = 0.909 5IF MPXFS
R2 WBMVF JT EVF UP UIF OVNCFST PG SBZT BU UIF CFHJOOJOH PG UIF HSBQIŝ
XJUI EFQUI  BOE CFMPXŝUISPX PGG UIF MJOF *U NPTU EFƅOJUFMZ EPFT OPU
UBLF  TFDPOET GPS 1PMZ$VCF UP JOJUJBMJTF
7$0/$-64*0/4 "/% '6563& 803,
 $PODMVTJPOT
*U JT OPU FOPVHI UP TBZ UIBU UIF VTF PG QBSBMMFM QSPDFTTPST JT HSPXJOHŝ
UIFZ XJMM TPPO TBUVSBUF UIF NBSLFU BOE JU XJMM CF DPNNPOQMBDF UP IBWF
B $16(16 IZCSJE QSPDFTTPS JO ZPVS DPNQVUFS JOTUFBE PG KVTU B $16
"T (16T CFDPNF NPSF HFOFSBM QVSQPTF UIFZ XJMM FOBCMF VTFST UP VTF
UIF HSBQIJDT DBSE GPS HFOFSBMQVSQPTF DPNQVUBUJPO JOTUFBE PG KVTU GPS
QMBZJOH DPNQVUFS HBNFT
1SPCMFNT PODF UIPVHIU JOUSBDUBCMF PO UIF DVSSFOU HFOFSBUJPO PG
IBSEXBSF TVDI BT GBDUPSJTJOH IVOESFEEJHJU TFNJQSJNFT PS USZJOH
FWFSZ QPTTJCMF DPNCJOBUJPO UP DSBDL B QBTTXPSE BSF GBMMJOH UP UIF TIFFS
QSPDFTTJOH QPXFS UIBU UIFTF OFX QBSBMMFM TZTUFNT PGGFS )PXFWFS UIF
NBKPSJUZ PG QBSBMMFM TPGUXBSF JT TQFDJBMJTU BOE NBOZ QSPHSBNT EP OPU
FWFO USZ UP VTF UIF DPNQVUBUJPOBM QPXFS BWBJMBCMF UP UIFN
*O UIF XPSME PG EBUBƆPX UIFSF BSF NBOZ QBQFST GSPN UIF T
XIFO WPO /FVNBOO NBDIJOFT XFSF SFMBUJWFMZ OPU BT GBTU BOE UIFSF
XBT GVSUIFS JOUFSFTU JO EBUBƆPX NBDIJOFT BT B DPNQFUJUPS UP UIF WPO
/FVNBOO BSDIJUFDUVSF "MUIPVHI EBUBƆPX JT TUJMM B UPQJD PG SFTFBSDI
JU JT NPTU VTFGVM IFSF OPU BT B TUBOEBMPOF IBSEXBSF BSDIJUFDUVSF CVU
JOTUFBE BT BO JOUFSNFEJBSZ BSDIJUFDUVSF GPS JUT FBTF PG BOBMZTJT
"O PSJHJOBM HPBM PG UIJT SFTFBSDI XBT UP CF BCMF UP QBSBMMFMJTF BOZ
HJWFO QSPHSBN CZ BOBMZTJOH UIF EBUB EFQFOEFODJFT PG FWFSZ MPPQ JO
PSEFS UP ƅOE B EBUBƆPX EJBHSBN GPS UIF QSPHSBN 5IJT QSPWFE UP CF B
CBE JEFB BT UIF DPNQJMBUJPO UJNF OFDFTTBSZ UP DPNQVUF UIF EBUBƆPX
HSBQI RVJDLMZ FYDFFEFE UIF FYFDVUJPO UJNF *OTUFBE UIF BQQSPBDI XBT
DIPTFO UP MFU UIF QSPHSBNNFSEFDJEFXIJDIQBSUT PG UIF QSPHSBNTIPVME
CF QBSBMMFMJTFE JO PSEFS UP NBLF UIF EFQFOEFODZ HSBQI TNBMMFS HJWJOH
UIF EJTQBUDIFS MFTT XPSL UP EP 5IJT JT UIF BQQSPBDI UBLFO CZ $6%"
QSPHSBNT BSF SVO PO UIF $16 VOMFTT FYQMJDJUMZ TUBUFE PUIFSXJTF

$)"15&3  $0/$-64*0/4 "/% '6563&803, 
 3FTVMUT
6QPO DPNQBSJOH UIF SFTVMUT PG UIF SBZ USBDFSşT FYFDVUJPO PO CPUI UIF
$16 BOE UIF (16 UIFSF JT FWJEFODF UIBU XJUI DFSUBJO DPNQVUBUJPOT
UIF (16şT QSPDFTTPST TJU JEMF GPS B OPOUSJWJBM QBSU PG UIF SVOOJOH UJNF
BOE CZ SFBSSBOHJOH UIF PSEFS JO XIJDI DFSUBJO GVODUJPOT BSF FYFDVUFE
UIF UIF BNPVOU PG JEMF UJNF PO UIF (16 DBO CF NJOJNJTFE XJUIPVU
UIJT IBWJOH UP CF FYQMJDJUMZ EPOF CZ UIF QSPHSBN JUTFMG )FSF JU XBT
UIF TDIFEVMFS UIBU XBT BCMF UP QBSUJUJPO UIF QSPHSBN JOUP XPSLMPBET
CFTU SVO PO UIF $16 BOE (16 CZ BOBMZTJOH UIF QSPHSBN PXJOH UP UIF
GVODUJPOBM EFTDSJQUJWF TUZMF QSPWJEFE CZ 1PMZ-JTQ
3VOOJOH POMZ PO UIF $16 B 1PMZ-JTQ QSPHSBN XJMM IBWF B TMPXFS
SVOOJOH UJNF UIBO POF XSJUUFO JO TUSBJHIU $ )PXFWFS POMZ UIF CBSF
NJOJNVN BNPVOU PG XPSL XBT VOEFSUBLFO UP JNQSPWF UIF $16 SVO
OJOH UJNF JOTUFBE GPDVTJOH PO DPNQJMBUJPO UP UIF (16 UIF $16CPVOE
DPEF JT FWBMVBUFE BU SVOUJNF JOTUFBE PG CFJOH DPNQJMFE ƅSTU 8FSF UIF
UBSHFU GPS UIF $16 B NPSF FGƅDJFOU BSDIJUFDUVSF UIFSF XPVME CF NVDI
MFTT EFUSJNFOU UP XSJUJOH B QSPHSBN JO 1PMZ-JTQ FWFO GPS UIF CBTF DBTF
PG SVOOJOH PO POF $16
 'VUVSF8PSL
5IFSF SFNBJO TFWFSBM QPTTJCJMJUJFT GPS GVUVSF XPSL UIBU DPVME CF CVJMU
PO UPQ PG UIJT SFTFBSDI 5IFTF BSF PVUMJOFE CFMPX
 'VSUIFS 1SPHSBNNJOH -BOHVBHF 'FBUVSFT
5IF QSJNBSZ GFBUVSF PG UIF TDIFEVMFS JT JUT BCJMJUZ UP EJTDFSOXIJDI QBSUT
PG B QSPHSBN TIPVME CF SVO PO UIF $16 PS UIF (16 5P EP UIJT JU IBT
IBE UP HJWF VQ DFSUBJO MBOHVBHF GFBUVSFT UIBU EPOşU FBTF QBSBMMFMJTN
TVDI BT EBUB TUSVDUVSFT B UZQF TZTUFN PS NVUBCMF WBSJBCMFT *U TIPVME
CF QPTTJCMF GPS B TVGƅDJFOUMZTNBSU DPNQJMFS UP TUJMM CF BCMF UP BOBMZTF
B QSPHSBN UIBU VTFT UIFTF QSPHSBNNJOH MBOHVBHF GFBUVSFT LFFQJOH
UIF NPSF BEWBODFE QBSUT PO UIF $16 XIJMF TUJMM CFJOH BCMF UP SVO UIF
$)"15&3  $0/$-64*0/4 "/% '6563&803, 
0OF ESBXCBDL PG FWFO PGGFSJOH UIFTF GFBUVSFT JT UIBU JU CFDPNFT
WFSZ FBTZ UP QSFWFOU QBSBMMFMJTN FOUJSFMZ CZ GPS FYBNQMF VTJOHNVUBCMF
WBSJBCMFT JO BO JODPOWFOJFOU QMBDF 5IF CBMBODF CFUXFFO MBOHVBHF
GFBUVSFT BOE SVOUJNF TQFFE IBT PGUFO CFFO B EJGƅDVMU POF UP ƅOE BOE
UIJT XPVME CF JO OP FYDFQUJPO
 "EEJUJPOBM $POƅHVSBUJPOT PG )BSEXBSF
5IJT SFTFBSDI SFTUSJDUFE JUTFMG UP UIF DPNCJOBUJPO PG B TJOHMF $16QBJSFE
XJUI B (16 UIJT JT UIF NPTU DPNNPO IZCSJE BSDIJUFDUVSF CBTFE VQPO
DPOTVNFSHSBEF IBSEXBSF BOE BT TVDI JT UIF MBSHFTU UBSHFU QMBUGPSN
GPS TPGUXBSF #VU DFSUBJO QSPCMFNT NBZ SFRVJSF NPSF TQFDJƅD DPOƅH
VSBUJPOT PG IBSEXBSF TVDI BT B SFOEFS GBSN FNQMPZJOH UFOT PG (16T
UP BMM SVO UIF TBNF QSPHSBN PS B DPNQVUBUJPO DMVTUFS XJUI NVMUJQMF
IJHIQPXFS $16T
*U NBZ CF QPTTJCMF UP BEBQU UIF TDIFEVMFS UP UBSHFU BSCJUSBSZ DPOƅH
VSBUJPOT PG IBSEXBSF CBTFE PO GBDUPST JU EFUFSNJOFT XIFO FYFDVUJPO
CFHJOT TVDI BT QJDLJOH BMHPSJUINT EFQFOEJOH PO UIF BWBJMBCMF IBSE
XBSF PS IPX CFTU UP QFSNVUF EBUB UP BWPJE DBDIF NJTTFT " TJNQMF ZFU
JNQPSUBOU FYBNQMF XPVME CF IBWJOH UIF TDIFEVMFS QSJPSJUJTF LFFQJOH
EBUB PO UIF TBNF(16 XIFO UXP BSF QSFTFOU SBUIFS UIBO UP DPOTUBOUMZ
NPWF WBMVFT CFUXFFO UXP
4PNF FYBNQMFT PG QFSGPSNBODFDIPPTJOH TDIFEVMFST BSF MJTUFE JO
4FDUJPO  1FSGPSNBODF5VOJOH 'SBNFXPSLT
 3VOUJNF (SBQI 1BSUJUJPOJOH
"O FWFO GVSUIFS HPBM JT UP IBWF UIF TDIFEVMFS SFBDU UP DIBOHFT JO UIF
TFU PG BWBJMBCMF QSPDFTTPST CZ SFQBSUJUJPOJOH UIF HSBQI BU SVOUJNF UP
BDDPNNPEBUF GPS BEEJUJPOT BOE SFNPWBMT PG QSPDFTTPST 5IJT XPVME
CF BDDPNQMJTIFE CZ USJBMMJOH WBSJPVT NBQQJOHT PG JOEJWJEVBM LFSOFMT UP
QSPDFTTPST BOE TFFJOH XIJDI DPNCJOBUJPO QSPWFT UIF NPTU FGGFDUJWF
3VOUJNF UVOJOH JT BMTP MJTUFE JO 4FDUJPO 
A10-:-*41 %&'*/*5*0/
5IJT BQQFOEJY EFTDSJCFT UIF 1PMZ-JTQ MBOHVBHF B EJBMFDU PG -JTQ VTFE UP
DPNQJMF BOE SVO UIF SBZ USBDFS VTFE JO UIJT UIFTJT *U MJTUT UIF GFBUVSFT
BOE MJNJUBUJPO PG FBDI MBOHVBHF GVODUJPO PS DPOTUSVDU BOE EFUBJMT IPX
FBDI JT DPNQJMFE EPXO UP 159 BTTFNCMFS JOTUSVDUJPOT
" 0QFSBUPST
" ʔ Ƕ ȉ ȅ ʉ
5IFTF BSJUINFUJD PQFSBUPST XPSL JO UIF TBNF XBZ BT UIFJS $ DPVOUFS
QBSUT QFSGPSNJOH BEEJUJPO TVCUSBDUJPO NVMUJQMJDBUJPO EJWJTJPO BOE
NPEVMVT SFTQFDUJWFMZ 5IFZ BSF EFƅOFE GPS ƆPBUJOHQPJOU UZQFT
5IF Ƕ BOE ȅ PQFSBUPST IBWF TQFDJBM CFIBWJPVS XIFO SVO XJUI KVTU
POF BSHVNFOU UIFZ OFHBUF PS SFDJQSPDBUF JU 5IJT BMMPXT TQFDJBM ) "
PS -+ JOTUSVDUJPOT UP CF VTFE JOTUFBE JO UIF SFTVMUJOH 159 BTTFNCMZ
5IJT CFIBWJPVS IBT OP SVOUJNF QFOBMUZ TJODF JU JT OPU QPTTJCMF UP
DBMM GVODUJPOT XJUI B WBSZJOH OVNCFS PG BSHVNFOUT BU SVOUJNFŝJU JT
NFSFMZ B DPNQJMFUJNF DIFDL
" ʙʙ Ǧʙ ʛ ʛʙ ʚ ʚʙ
5IFTF CPPMFBO PQFSBUPST BMTP XPSL JO UIF TBNF XBZ BT UIFJS $ DPVOUFS
QBSUT DPNQBSJOH UXP WBMVFT PG UIF TBNF OVNFSJD UZQF BOE SFUVSOJOH
/-0 PS !'. WBMVFT PG UZQF ǡ+- 

"11&/%*9 " 10-:-*41 %&'*/*5*0/ 
" ) *- )*/
5IFTF MPHJDBM PQFSBUPST BMTP XPSL JO UIF TBNF XBZ BT UIF $ PQFSBUPST
ǌǌ ȆȆ BOE VOBSZ Ǧ 5IFZ BSF EFƅOFE GPS WBMVFT PG UZQF ǡ+- 
" 'VODUJPOT
" .,-/
5IJT GVODUJPO SFUVSOT UIF TRVBSF SPPU PG JUT BSHVNFOU XIJDI NVTU CF
B ƆPBUJOHQPJOU OVNCFS
" !'**-
5IJT GVODUJPO SFUVSOT UIF ƆPPS PG JUT BSHVNFOU 	SPVOEFE EPXO UP UIF
OFBSFTU JOUFHFS
 XIJDI NVTU CF B ƆPBUJOHQPJOU OVNCFS
%FTQJUF SFUVSOJOH BO JOUFHFS JU XJMM BMTP CF B ƆPBUJOHQPJOU OVNCFS
5IJT JT UP NJNJD UIF CFIBWJPVS PG UIF $6%" JNQMFNFOUBUJPO PG UIJT
GVODUJPO
" $POUSPM 'MPX $POTUSVDUT
" $!
$! UBLFT UISFF BSHVNFOUT CVU VOMJLF B GVODUJPO EPFT OPU FWBMVBUF
UIFN BMM *G JUT ƅSTU BSHVNFOU FWBMVBUFT UP /-0 	BT B ǡ+- UZQF
WBMVF
 JU XJMM FWBMVBUF BOE SFUVSO JUT TFDPOE BSHVNFOU 0UIFSXJTF JU
XJMM FWBMVBUF BOE SFUVSO JUT UIJSE
5IJT BMMPXT DPOEJUJPOBM FYQSFTTJPOT UP CF XSJUUFO
ǿ$! ǿʙ Ǎ ǿ!'**- )Ȁ ǏȀ
ȉ'&ȉ
ȉ2#$/ ȉȀ
"11&/%*9 " 10-:-*41 %&'*/*5*0/ 
" 2# )
2# ) MJLF $! UFTUT B DPOEJUJPO BOE B TVDDFTT DBTF CVU JG UIF DPOEJUJPO
FWBMVBUFT UP B GBMTF WBMVF TVDI BT Ǎ )$' JT SFUVSOFE JOTUFBE PG B GBJMVSF
DBTF 5IJT DPOTUSVDU JT FTTFOUJBMMZ B TIPSUDVU GPS XIFO )$' TIPVME CF
SFUVSOFE GSPN B DPOEJUJPOBM
ǿ2# ) ǿʙ Ǐ ǏȀ ȉ0+ȉȀ
" 7BSJBCMFT BOE %FƅOJUJPOT
" ' /
5IF ' / DPOTUSVDU BMMPXT UIF QSPHSBNNFS UP TFU UIF SFTVMU PG POF 	PS
TFWFSBM
 GVODUJPO DBMMT UP WBSJBCMFT
5IFTF EFƅOJUJPOT DBOOPU SFGFS UP POF BOPUIFS BT UIBU XPVME JOUSP
EVDF B QPTTJCJMJUZ GPS UXPNVUVBMMZSFDVSTJWF EFƅOJUJPOT UP FYJTU XIJDI
DPVME OPU SVO PO UIF (16 VOMFTT TQFDJƅFE BT TFQBSBUF GVODUJPOT *G
POF EFƅOJUJPO NVTU SFGFS UP BOPUIFS UIF ' /ȉ DPOTUSVDU NVTU CF VTFE
JOTUFBE
ǿ' / ǿǿ*) ǎȀ
ǿ/2* ǏȀȀ
ǿʔ *) /2*ȀȀ
" ' /ȉ
5IJT BMUFSOBUF GPSN PG ' / FWBMVBUFT JUT BSHVNFOUT TFRVFOUJBMMZ JO
PSEFS XJUI MBUFS BSHVNFOUT BCMF UP BDDFTT UIF SFTVMUT GSPN FBSMJFS EFƅO
JUJPOT
5IJT GPSNTIPVMEPOMZCFVTFEXIFOPOF SFTVMU EFQFOETPOBOPUIFSŝ
JG UIFZ DBO BMM CF FWBMVBUFE TFQBSBUFMZ ' / TIPVME CF VTFE JOTUFBE *U
JT FRVJWBMFOU UP B TFSJFT PG OFTUFE DBMMT XJUI POF ' / QFS EFƅOJUJPO
"11&/%*9 " 10-:-*41 %&'*/*5*0/ 
ǿ' /ȉ ǿǿ*) $)/ ǎȀ
ǿ/2* $)/ ǏȀ
ǿ- .0'/ ǿʔ *) /2*ȀȀȀ
- .0'/Ȁ
"  !0)
%FƅOFT B GVODUJPO JO B HMPCBM TDPQF
5IJT DPOTUSVDU UBLFT GPVS BSHVNFOUT ƅSTUMZ UIF OBNF PG UIF GVOD
UJPO TFDPOEMZ B MJTU PG UIF OBNFT PG UIF BSHVNFOUT QBJSFE XJUI UIFJS
UZQFT UIFO UIF GVODUJPOşT SFUVSO UZQF BOE ƅOBMMZ UIF FYQSFTTJPO UP
FWBMVBUF XJUI UIFTF BSHVNFOUT
ǿ !0) .,0- ǿǿ)0( $)/ȀȀ $)/
ǿȉ )0( )0(ȀȀ
"  !*)./
%FƅOFT B DPOTUBOU JO B HMPCBM TDPQF
"MUIPVHI DPOTUBOUT DBO IBWF BOZ OBNF UIBU EPFT OPU DPOƆJDU XJUI
BOPUIFS JUşT JEJPNBUJD UP TVSSPVOEDPOTUBOUOBNFTXJUIJOȉ./ -$.&.ȉ
ǿ !*)./ ȉ+$ȉ !'*/ ǐǡǎǑǎǒǖǏǓǒȀ
"  !./-0/
%FƅOFT B EBUB TUSVDUVSF XJUI UIF HJWFO OBNF BOE ƅFMET
ǿ !./-0/ 1 
ǿ3 !'*/Ȁ
ǿ4 !'*/Ȁ
ǿ5 !'*/ȀȀ
,OPXMFEHF PG EBUB TUSVDUVSFT JT JNQPSUBOU UP 1PMZ$VCF BT JU NVTU
CF BCMF UP EFUFSNJOF UIF TJ[F PG FWFSZ GVODUJPO BSHVNFOU BOE SFUVSO
UZQF TP JU ƅUT JO UIF ǡ+-( $6%" NFNPSZ TQBDF
"11&/%*9 " 10-:-*41 %&'*/*5*0/ 
"  !0)$*)
%FƅOFT B UBHHFE VOJPO UZQF FODPNQBTTJOH TFWFSBM TUSVDUT 5IJT BMMPXT
BOZ WBMVF PG POF PG UIF UZQFT UP CF QBTTFE JO BT BO BSHVNFOU UP B GVOD
UJPO XJUI UIF GVODUJPO BCMF UP ƅHVSF PVU XIJDI UZQF JU JT
*U UBLFT UIF OBNF PG UIF UZQF BT JUT ƅSTU BSHVNFOU BOE B MJTU PG
TUSVDUVSF OBNFT BT UIF SFTU BT VOJPO WBSJBOUT
ǿ !0)$*) .#+ .+# - +') Ȁ
"U DPNQJMF UJNF UIJT EFƅOFT UIF GPMMPXJOH
 " UZQF 	TVDI BT .#+ BCPWF
 UIBU BMMPXT B WBMVF PG BOZ PG UIF
UZQFT MJTUFE UP CF QBTTFE JO BT BO BSHVNFOU
5IJT UZQFNVTU CF LOPXOBU DPNQJMF UJNF JO PSEFS UP HJWF JU B TJ[F
JU XJMM CF UIF MBSHFTU WBSJBOUşT TJ[F QMVT POF CZUF 5IJT šUBHŢ CZUF
XIJDI PDDVST BGUFS UIF TUSVDUşT EBUB DBO CF RVFSJFE BU SVOUJNF UP
EFUFSNJOF XIJDI UZQF B WBMVF BDUVBMMZ IBT
 " QSFEJDBUF GVODUJPO UIBU BMMPXT B GVODUJPO UP UFTU B WBMVF PG UIJT
UZQF UP TFF XIJDI PG UIF WBSJBOUT JU JT
*UşT JEJPNBUJD UP FOE QSFEJDBUF OBNFT JO -JTQ XJUI Ƕ+ TP JO UIF
FYBNQMF BCPWF UIF GVODUJPOT .+# - Ƕ+ BOE +') Ƕ+XPVME
CF EFƅOFE
$PNQBSFE UP USBEJUJPOBM EBUB TZTUFNT PS DMBTT IJFSBSDIJFT UIJT JT
MJNJUFE CVU JU QSPWJEFT UIF CBTF MFWFM PG TVQQPSU OFDFTTBSZ UP XSJUF
TJNQMF QSPHSBNT 'PS JOTUBODF JU JT OPU QPTTJCMF GPS POF UZQF UP CF B
NFNCFS PG UXP UBHHFE VOJPOT BU PODF BT UIF UZQF QSFEJDBUF OBNFT
XPVME UIFO DMBTI
" '(
$POTUSVDUT BO BOPOZNPVT šMBNCEBŢ GVODUJPO
5IJT GVODUJPO UBLFT B OVNCFS PG JOQVU BSHVNFOU OBNFT BT JUT ƅSTU
QBSBNFUFS BOE XIFO FYFDVUFE FWBMVBUFT UIF FYQSFTTJPO JO JUT TFDPOE
QBSBNFUFS XJUI UIPTF BSHVNFOUT
"11&/%*9 " 10-:-*41 %&'*/*5*0/ 
5IFTF BSF MJNJUFE JO UIFJS VTF JO UIBU UIFZ DBOOPU CF SFUVSOFE GSPN
GVODUJPOT OPS QBTTFE BSPVOE UIFZ DBO POMZ CF QBTTFE JO BT BO BSHV
NFOU UP B MJTUUSBOTGPSNJOH GVODUJPO TVDI BT !$'/ - PS ($) *U JT OPU
DVSSFOUMZ QPTTJCMF GPS MBNCEB GVODUJPOT UP CF VTFE PO TDBMBS WBMVFT
ǿ'( ǿ3Ȁ ǿȉ 3 ǏȀȀ
" --4
$SFBUFT BO BSSBZ UIBU DPOUBJOT UIF HJWFO FMFNFOUT 5IF TJ[F PG UIF BSSBZ
JT ƅYFE BU DPNQJMFUJNF BOE BSSBZT BSF OPU NVUBCMF BGUFS DPOTUSVD
UJPO 5IF FMFNFOUT PG UIF BSSBZ NVTU BMM CF PG UIF TBNF UZQF XIJDI JT
EFUFSNJOFE CZ UIF UZQF PG JUT ƅSTU BSHVNFOU
ǿ(+ ǿ'( ǿ3Ȁ ǿʔ 3 ǏȀȀ
ǿ--4 ǎ Ǐ ǐ Ǒ ǒȀȀ
" '**+
3VOT B MPPQ JO QBSBMMFM PO UIF (16 JG QPTTJCMF PWFS UIF HJWFO IBMGPQFO
SBOHF PG OVNCFST 5IF UXP MJNJUT NVTU CF HJWFO JO PSEFS
ǿ'**+ 3 ǿǍ ǎǍȀ
ǿ+-$)/ 3ȀȀ
B4063$& $0%&
5IJT JT UIF TPVSDF DPEF JO 1PMZ-JTQ PG UIF SBZ USBDFS QSFTFOUFE BOE
EFNPOTUSBUFE JO $IBQUFS 
# % WFDUPST
ǿ !./-0/ 1 
ǿ3 !'*/Ȁ
ǿ4 !'*/Ȁ
ǿ5 !'*/ȀȀ
" WFDUPS JT B QPJOU PS EJSFDUJPO JO %
TQBDF *U JT SFQSFTFOUFE CZ UISFF ƆPBU
JOH QPJOU WBMVFT
ǿ !0) */ ǿǿ/#$. 1 Ȁ ǿ/#/ 1 ȀȀ !'*/
ǿʔ ǿȉ ǿ1 ǣ3 /#$.Ȁ ǿ1 ǣ3 /#/ȀȀ
ǿȉ ǿ1 ǣ4 /#$.Ȁ ǿ1 ǣ4 /#/ȀȀ
ǿȉ ǿ1 ǣ5 /#$.Ȁ ǿ1 ǣ5 /#/ȀȀȀȀ
5IF EPU QSPEVDU PG UXP WFDUPST JT B
NBUIFNBUJDBM GPSNVMB UIBU HFUT VTFE
UP DBMDVMBUF UIFJS NBHOJUVEF
ǿ !0) -*..Ƕ+-*0/ ǿǿ/#$. 1 Ȁ ǿ/#/ 1 ȀȀ 1 
ǿ1  ǿǶ ǿȉ ǿ1 ǣ4 /#$.Ȁ ǿ1 ǣ5 /#/ȀȀ
ǿȉ ǿ1 ǣ5 /#$.Ȁ ǿ1 ǣ4 /#/ȀȀȀ
ǿǶ ǿȉ ǿ1 ǣ5 /#$.Ȁ ǿ1 ǣ3 /#/ȀȀ
ǿȉ ǿ1 ǣ3 /#$.Ȁ ǿ1 ǣ5 /#/ȀȀȀ
ǿǶ ǿȉ ǿ1 ǣ3 /#$.Ȁ ǿ1 ǣ4 /#/ȀȀ
ǿȉ ǿ1 ǣ4 /#$.Ȁ ǿ1 ǣ3 /#/ȀȀȀȀȀ
5IF DSPTT QSPEVDU PG UXP WFDUPST JT BO
PUIFS GPSNVMB 5IJT POF JT VTFE UP DBM
DVMBUF B WFDUPS QFSQFOEJDVMBS UP CPUI
*U HFUT VTFE JO UIF DBNFSBDBMJCSBUJPO
GVODUJPOT
ǿ !0) 1 ǣʔ ǿǿ/#$. 1 Ȁ ǿ/#/ 1 ȀȀ 1 
ǿ1  ǿʔ ǿ1 ǣ3 /#$.Ȁ ǿ1 ǣ3 /#/ȀȀ
ǿʔ ǿ1 ǣ4 /#$.Ȁ ǿ1 ǣ4 /#/ȀȀ
ǿʔ ǿ1 ǣ5 /#$.Ȁ ǿ1 ǣ5 /#/ȀȀȀȀ
ǿ !0) 1 ǣǶ ǿǿ/#$. 1 Ȁ ǿ/#/ 1 ȀȀ 1 
ǿ1  ǿǶ ǿ1 ǣ3 /#$.Ȁ ǿ1 ǣ3 /#/ȀȀ
ǿǶ ǿ1 ǣ4 /#$.Ȁ ǿ1 ǣ4 /#/ȀȀ
ǿǶ ǿ1 ǣ5 /#$.Ȁ ǿ1 ǣ5 /#/ȀȀȀȀ
7FDUPS BEEJUJPO TJNQMZ BEET UIF 9 :
BOE ; QPTJUJPOT UP UIPTF TQFDJƅFE CZ
BOPUIFS WFDUPS
4VCUSBDUJPO JT BMTP EFƅOFE BT B TIPSU
DVU GPS EPJOH WFDUPS BSJUINFUJD

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ǿ !0) 1 ǣȉ ǿǿ/#$. 1 Ȁ ǿ/#/ 1 ȀȀ 1 
ǿ1  ǿȉ ǿ1 ǣ3 /#$.Ȁ (*0)/Ȁ
ǿȉ ǿ1 ǣ4 /#$.Ȁ (*0)/Ȁ
ǿȉ ǿ1 ǣ5 /#$.Ȁ (*0)/ȀȀȀ
ǿ !0) 1 ǣȅ ǿǿ/#$. 1 Ȁ ǿ/#/ 1 ȀȀ 1 
ǿ1  ǿȅ ǿ1 ǣ3 /#$.Ȁ (*0)/Ȁ
ǿȅ ǿ1 ǣ4 /#$.Ȁ (*0)/Ȁ
ǿȅ ǿ1 ǣ5 /#$.Ȁ (*0)/ȀȀȀ
4JNJMBSMZ NVMUJQMJDBUJPO PO B WFDUPS
JT EFƅOFE CZ NVMUJQMZJOH 	PS EJWJEJOH
BHBJO BT B TIPSUDVU
 FBDI PG JUT FMF
NFOUT CZ B ƅYFE BNPVOU
5IJT JT EJGGFSFOU GSPN NBUSJY PS UFOTPS
NVMUJQMJDBUJPO BT UIF SFTVMUJOH WFDUPS
XJMM IBWF FYBDUMZ BT NBOZ WBMVFT BT CF
GPSF BOE FBDI ƅFME JT NVMUJQMJFE CZ UIF
TBNF BNPVOU
ǿ !0) 1 ǣ.,0- Ƕ(")$/0 ǿǿ/#$. 1 ȀȀ !'*/
ǿ*/Ƕ+-*0/ /#$. /#$.ȀȀ
ǿ !0) 1 ǣ(")$/0 ǿǿ/#$. 1 ȀȀ !'*/
ǿ.,-/ ǿ1 ǣ.,0- Ƕ(")$/0 /#$.ȀȀȀ
(FU UIF MFOHUI 	NBHOJUVEF
 PG UIF WFD
UPS BOE UIBU WBMVFşT TRVBSF 5IJT DBO CF
EPOF CZ DPNQVUJOH UIF EPU QSPEVDU PG
UIF WFDUPS BHBJOTU JUTFMG
5IF TRVBSFE NBHOJUVEF JT VTFE
BT XFMM BT UIF NBHOJUVEF BOE
JU JT NPSF FGƅDJFOU UP QSPWJEF B
1 ǣ.,0- Ƕ(")$/0 GVOD
UJPO UIBO UP IBWF UP TRVBSF B WBMVF UIBU
IBT BMSFBEZ CFFO .,-/FE
ǿ !0) 1 ǣ)*-('$. ǿǿ/#$. 1 Ȁ ǿ/#/ 1 ȀȀ 1 
ǿ1 ǣȅ /#$. ǿ1 ǣ(")$/0 /#$.ȀȀȀ
'JOBMMZ OPSNBMJTJOH UIF WFDUPS DPOUSBDUT
PS FYQBOET JU TP UIBU JUT NBHOJUVEF JT
FYBDUMZ 
5IJT JT OFDFTTBSZ CFDBVTF DFSUBJO JOUFS
TFDUJPO BOE SBZDBTUJOH SPVUJOFT FYQFDU
UP CF EFBMJOH XJUI B WFDUPS XJUI NBH
OJUVEF 
# 3BZT
ǿ !./-0/ -4
ǿ./-/ 1 Ȁ
ǿ$- /$*) 1 ȀȀ
" SBZ JT B DPNCJOBUJPO PG UXP WFDUPST
POF SFQSFTFOUJOH JUT TUBSUJOH QPTJUJPO
UIF PUIFS JUT EJSFDUJPO
ǿ !0) -4ǣ 3/ ) ǿǿ-4 -4Ȁ ǿ(*0)/ !'*/ȀȀ 1 
ǿ1 ǣʔ ǿ-4ǣ./-/ -4Ȁ
ǿ1 ǣȉ ǿ-4ǣ$- /$*) -4Ȁ (*0)/ȀȀȀ
&YUFOEJOH B SBZNFBOT ƅOEJOH UIF QPT
JUJPO UIF SBZ XJMM CF BU BGUFS JU IBT USBW
FMMFE UIF HJWFO EJTUBODF
"11&/%*9 # 4063$& $0%& 
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4
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ǿ1 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ǿȉ )*-(' Ǐ
ǿ*/Ƕ+-*0/ )*-(' *'Ƕ$- /$*)Ȁ ǏȀȀȀ
ǿ/ (+*--4Ƕ-4 -4 ǿ-4 +*. ) 2Ƕ$- /$*)ȀȀȀ
ǿ-4 ǿ-4ǣ 3/ ) / (+*--4Ƕ-4 ǍǡǍǎȀ
ǿ1 ǣ)*-('$. ) 2Ƕ$- /$*)ȀȀȀȀ
3FƆFDUJOH B SBZ JOWPMWFT DBMDVMBUJOH
UIF EJSFDUJPO PG BOPUIFS SBZ CBTFE PO
UIF QPTJUJPO BU XIJDI JU IJUT BOPUIFS PC
KFDU BOE UIF OPSNBM EJSFDUJPO PG UIF
TVSGBDF BU UIBU QBSUJDVMBS QPJOU
5IF SBZ JT FYUFOEFE CZ  CFGPSF
JU JT SFUVSOFE 5IJT JT UP NPWF UIF
SBZ TMJHIUMZ BXBZ GSPN UIF PCKFDU UIBU
JU IJUT CFGPSF BOZ NPSF JOUFSTFDUJPOT
BSF DBMDVMBUFEŝJU BWPJET UIF TJUVBUJPO
XIFSF B SBZ SFQFBUFEMZ JOUFSTFDUT XJUI
UIF TBNF PCKFDU JO UIF TBNF QPTJUJPO
# 4IBQFT
ǿ !./-0/ +') 
ǿ)*-(' 1 Ȁ
ǿ*!!. / !'*/Ȁ
ǿ/ 3/0- / 3/0- ȀȀ
" QMBOF JT EFƅOFE CZ JUT OPSNBM EJSFD
UJPO BOE IPX GBS JU IBT HPOF JO UIBU
EJSFDUJPO
ǿ !0) +') ǣ$)/ -. / ǿǿ+') +') Ȁ ǿ-4 -4ȀȀ !'*/
ǿ' /ȉ ǿǿ)*-(' 1  ǿ+') ǣ)*-(' +') ȀȀ
ǿ$./) !'*/
ǿ*/Ƕ+-*0/ )*-(' ǿ-4ǣ$- /$*) -4ȀȀȀȀ
ǿ2# ) ǿʛ Ǎ  )*(Ȁ
ǿ1 ǣȅ ǿʔ ǿ*/Ƕ+-*0/ )*-(' ǿ-4ǣ./-/ -4ȀȀ
ǿ+') ǣ*!!. / +') ȀȀ
ǿǶ $./) ȀȀȀȀȀ
*OUFSTFDU B QMBOF XJUI B SBZ SFUVSO
JOH UIF EJTUBODF UIF SBZ XPVME IBWF UP
USBWFM CFGPSF JOUFSTFDUJOH PS)$' VQPO
GBJMVSF
ǿ !./-0/ .+# - 
ǿ-$0. !'*/Ȁ
ǿ )/- 1 Ȁ
ǿ/ 3/0- / 3/0- ȀȀ
" TQIFSF JT EFƅOFE CZ UIF QPTJUJPO PG
JUT DFOUSF BOE JUT SBEJVT
ǿ !0) .,0- ǿǿ)0( !'*/ȀȀ !'*/
ǿȉ )0( )0(ȀȀ
)FMQFS GVODUJPO UP TRVBSF B ƆPBUJOH
QPJOU WBMVF
"11&/%*9 # 4063$& $0%& 
ǿ !0) .+# - ǣ$)/ -. / ǿǿ.+# - .+# - Ȁ ǿ-4 -4ȀȀ !'*/
ǿ' /ȉ ǿǿ%0./ Ƕ )/- 1 
ǿ1 ǣǶ ǿ.+# - ǣ )/-  )/- Ȁ ǿ-4ǣ./-/ -4ȀȀȀ
ǿ.'- !'*/
ǿ*/Ƕ+-*0/ %0./ Ƕ )/- ǿ-4ǣ$- /$*) -4ȀȀȀ
ǿ$./) !'*/
ǿʔ ǿ.,0- ǿ.+# - ǣ-$0.ȀȀ
ǿ.,0- .'-Ȁ
ǿǶ ǿ1 ǣ.,0- Ƕ(")$/0 %0./ Ƕ )/- ȀȀȀȀȀ
ǿ2# ) ǿʛ Ǎ $./) Ȁ
ǿǶ .'- ǿ.,-/ +*$)/ȀȀȀȀȀ
*OUFSTFDU B TQIFSF XJUI B SBZ SFUVSO
JOH UIF EJTUBODF JO UIF TBNFXBZ BT UIF
QMBOF
ǿ !0) .+# - ǣ)*-(' ǿǿ.+# - .+# - Ȁ ǿ+*$)/ 1 ȀȀ 1 
ǿ1 ǣ)*-('$. ǿ1 ǣǶ +*$)/ ǿ.+# - ǣ )/- .+# - ȀȀȀȀ
$BMDVMBUF UIF OPSNBM EJSFDUJPO PG B
TQIFSF BU UIF HJWFO QPJOU
ǿ !0)$*) .#+ +') .+# - Ȁ "T UIFSF BSF UXP LJOET PG TIBQF UIBU
NVTU CF UFTUFE UIFZ NVTU CF QMBDFE
XJUIJO B UBHHFE VOJPO 5IJT BMMPXT JO
EJWJEVBM QMBOFT BOE TQIFSFT UP CF VTFE
BT QBSBNFUFST UP GVODUJPOT UIBU BDDFQU
HFOFSJD TIBQFT
ǿ !0) .#+ ǣ)*-(' ǿǿ.#+ .#+ Ȁ ǿ+*$)/ 1 ȀȀ 1 
ǿ$! ǿ+') Ƕ+ .#+ Ȁ
ǿ+') ǣ)*-(' .#+ Ȁ
ǿ.+# - ǣ)*-(' .#+ +*$)/ȀȀȀ
5IF ƅSTU PG UIFTF GVODUJPOT DBMDVMBUFT
UIF OPSNBM EJSFDUJPO GPS BOZ TIBQF BU
UIF HJWFO QPJOU
ǿ !0) .#+ ǣ/ 3/0- ǿǿ.#+ .#+ ȀȀ *'*0-
ǿ$! ǿ+') Ƕ+ .#+ Ȁ
ǿ+') ǣ/ 3/0- .#+ Ȁ
ǿ.+# - ǣ/ 3/0- .#+ ȀȀȀ
5IF TFDPOE SFUVSOT UIF DPMPVS PG UIF
TIBQFşT UFYUVSF BHBJO BU UIF HJWFO
QPJOU
5IF QPJOU NVTU CF TQFDJƅFE IFSF CF
DBVTF PG UIF DIFDLFSCPBSE UFYUVSF
XIJDI SFUVSOT POF PG UXP EJGGFSFOU DPM
PVST EFQFOEJOH PO XIFSF JU JT CFJOH
ESBXO
ǿ !./-0/ $)/ -. /$*)
ǿ$./) !'*/Ȁ
ǿ.#+ .#+ Ȁ
ǿ-4 -4ȀȀ
"O JOUFSTFDUJPO IPMET BMM UIF WBMVFT OF
DFTTBSZ UP DBMDVMBUF UIF DPMPVS BU UIJT
QBSUJDVMBS QPJOU UIF SBZ UIBU IJU UIF
TIBQF UIF TIBQF UIBU XBT IJU BOE UIF
EJTUBODF UIF SBZ UIBU IBE UP USBWFM
"11&/%*9 # 4063$& $0%& 
ǿ !0) .#+ ǣ$)/ -. / ǿǿ.# .#+ Ȁ ǿ- -4ȀȀ $)/ -. /$*)
ǿ' / ǿǿ$./ !'*/ ǿ$! ǿ+') Ƕ+ .#Ȁ
ǿ+') ǣ$)/ -. / .# -Ȁ
ǿ.+# - ǣ$)/ -. / .# -ȀȀȀȀ
ǿ$)/ -. /$*) $./ .# -ȀȀȀ
*OUFSTFDU B SBZ XJUI POF TIBQF QSP
EVDJOH BO $)/ -. /$*) PCKFDU PS
)$' JG UIF SBZ NJTTFE
ǿ !0) $)/ -. /$*)ǣ+*.$/$*) ǿǿ$. / $)/ -. /$*)ȀȀ 1 
ǿ-4ǣ 3/ ) ǿ$)/ -. /$*)ǣ-4 $. /Ȁ
ǿ$)/ -. /$*)ǣ$./) $. /ȀȀȀ
$BMDVMBUF UIF QPTJUJPO PG UIF JOUFSTFD
UJPO CZ FYUFOEJOH UIF SBZ CZ JUT EJT
UBODF
ǿ !0) $)/ -. /$*)ǣ*'*0- ǿǿ$. / $)/ -. /$*)ȀȀ *'*0-
ǿ/ 3/0- ǣ*'*0- ǿ.#+ ǣ/ 3/0- ǿ$)/ -. /$*)ǣ.#+ $. /ȀȀ
ǿ$)/ -. /$*)ǣ+*.$/$*) $. /ȀȀȀ
(FU UIF DPMPVS PG UIF PCKFDU BU UIF JOUFS
TFDUJPO QPJOU CBTFE PO UIF JOUFSTFDUJPO
QPTJUJPO
ǿ !0) $)/ -. /$*)ǣ- !' /$*)Ƕ-4 ǿǿ$. $)/ -. /$*)ȀȀ -4
ǿ' / ǿǿ+*. 1  ǿ$)/ -. /$*)ǣ+*.$/$*) $.ȀȀȀ
ǿ-4ǣ- !' / ǿ$)/ -. /$*)ǣ-4 $.Ȁ
+*.
ǿ.#+ ǣ)*-(' .#+ +*.ȀȀȀȀ
'JOBMMZ HFU UIF SFƆFDUJPO SBZ PGG UIF PC
KFDU BU UIF JOUFSTFDUJPO QPJOU
# 5IF $BNFSB
ǿ !./-0/ ( -
ǿ+*.$/$*) 1 Ȁ
ǿ!*-2- 1 Ȁ
ǿ0+ 1 Ȁ
ǿ-$"#/ 1 ȀȀ
5IF DBNFSB JT EFƅOFE CZ IPX GBS JU DBO
TFF GPSXBSE VQ BOE SJHIU JO UISFF EJ
NFOTJPOT
ǿ !*)./ ȉ( -Ƕ!*1ȉ !'*/ ǎǡǒȀ *U IBT B EFƅOFE ƅFME PG WJFX " MBSHFS
ƅFME PG WJFX XJMM SFWFBM NPSF PG UIF
TDFOF
"11&/%*9 # 4063$& $0%& 
ǿ !0) ( -ǣ'**&$)"Ƕ/ ǿǿ( -Ƕ+*.$/$*) 1 Ȁ
ǿ*. -1 Ƕ+*.$/$*) 1 ȀȀ ( -
ǿ' /ȉ ǿǿ!*-2- 1 
ǿ1 ǣ)*-('$. ǿ1 ǣǶ *. -1 Ƕ+*.$/$*)
( -Ƕ+*.$/$*)ȀȀȀ
ǿ*2) 1  ǿ1  Ǎ ǎ ǍȀȀ
ǿ-$"#/ 1 
ǿ1 ǣȉ ȉ( -Ƕ!*1ȉ ǿ1 ǣ)*-('$. 
ǿ-*..Ƕ+-*0/ !*-2-
*2)ȀȀȀȀ
ǿ0+ 1 
ǿ1 ǣȉ ȉ( -Ƕ!*1ȉ ǿ1 ǣ)*-('$. 
ǿ-*..Ƕ+-*0/ !*-2-
-$"#/ȀȀȀȀȀ
ǿ( - ( -Ƕ+*.$/$*) !*-2- 0+ -$"#/ȀȀȀ
5IF NPSF VTFGVM XBZ UP DPOTUSVDU B
DBNFSB JT UP TVQQMZ JU XJUI OPU POMZ JUT
QPTJUJPO CVU UIF QPTJUJPO PG UIF PCKFDU
UIBU JU TIPVME CF MPPLJOH BU
# 5FYUVSFT
ǿ !./-0/ *'*0-
ǿ- $)/Ȁ
ǿ" $)/Ȁ
ǿ $)/ȀȀ
" DPMPVS JT TJNQMZ UIF TFU PG UISFF WBM
VFT DPSSFTQPOEJOH UP SFE HSFFO BOE
CMVF
ǿ !0) *'*0-ǣ' ) ǿǿ/#$. *'*0-Ȁ ǿ/#/ *'*0-ȀȀ *'*0-
ǿ*'*0- ǿʔ ǿȅ ǿ*'*0-ǣ- /#$.Ȁ ǏȀ ǿȅ ǿ*'*0-ǣ- /#/Ȁ ǏȀȀ
ǿʔ ǿȅ ǿ*'*0-ǣ" /#$.Ȁ ǏȀ ǿȅ ǿ*'*0-ǣ" /#/Ȁ ǏȀȀ
ǿʔ ǿȅ ǿ*'*0-ǣ /#$.Ȁ ǏȀ ǿȅ ǿ*'*0-ǣ /#/Ȁ ǏȀȀȀȀ
#MFOE POF DPMPVS JOUP BOPUIFS DPMPVS
CZ BWFSBHJOH UIF WBMVFT JO FBDI PG UIFJS
DIBOOFMT
5IJT JT VTFE XIFO CMFOEJOH UIF DPMPVS
PG B TIBQF BU BO JOUFSTFDUJPO QPJOU XJUI
UIF DPMPVS QSPEVDFE CZ JUT SFƆFDUJOH
SBZ
ǿ !*)./ ȉ- ȉ *'*0- ǿ*'*0- Ǐǒǒ Ǔǒ ǒǑȀȀ
ǿ !*)./ ȉ"-  )ȉ *'*0- ǿ*'*0- ǑǓ ǏǍǑ ǓǑȀȀ
ǿ !*)./ ȉ'0 ȉ *'*0- ǿ*'*0- Ǎ ǎǎǓ ǏǍǎȀȀ
ǿ !*)./ ȉ'&ȉ *'*0- ǿ*'*0- ǎǔ ǎǔ ǎǔȀȀ
ǿ !*)./ ȉ"- 4ȉ *'*0- ǿ*'*0- ǒǎ ǒǎ ǒǎȀȀ
ǿ !*)./ ȉ2#$/ ȉ *'*0- ǿ*'*0- Ǐǒǒ Ǐǒǒ ǏǒǒȀȀ
4PNF TBNQMF DPMPVST UIBU BSF VTFE UP
DPOTUSVDU UIF TDFOF
ǿ !./-0/ # & -*-
ǿ*. *'*0-Ȁ
ǿ 1 ). *'*0-ȀȀ
" DIFDLFSCPBSE QBUUFSO DBO CF HFOFS
BUFE CZ BMUFSOBUJOH UJMFT PG UXP DPMPVST
"11&/%*9 # 4063$& $0%& 
ǿ !0)  1 )Ƕ+ ǿǿ) !'*/ȀȀ +- 
ǿʙ Ǎ ǿʉ ǿ!'**- )Ȁ ǏȀȀȀ
)FMQFS GVODUJPO UIBU SFUVSOT /-0 
PS !'. EFQFOEJOH PO XIFUIFS UIF
OVNCFS JT JO BO FWFOOVNCFSFE SPX
PS DPMVNO XIJDI JT VTFE XIFO DBMDV
MBUJOH UIF DIFDLFSCPBSE UJMFşT DPMPVS
ǿ !0)$*) / 3/0- *'*0- # & -*-Ȁ "T XJUI TIBQFT DPMPVST BOE DIFDLFS
CPBSET OFFE UP CF QMBDFE JO B VOJPO UP
CF QBTTFE UP GVODUJPOT
ǿ !0) / 3/0- ǣ*'*0- ǿǿ/ 3/0- / 3Ȁ ǿ+*$)/ 1 ȀȀ *'*0-
ǿ$! ǿ*'*0-Ƕ+ / 3Ȁ
/ 3
ǿ$! ǿʙʙ ǿ 1 )Ƕ+ ǿ1 ǣ3 +*$)/ȀȀ
ǿ 1 )Ƕ+ ǿ1 ǣ5 +*$)/ȀȀȀ
ǿ# & -*-ǣ*. / 3Ȁ
ǿ# & -*-ǣ 1 ). / 3ȀȀȀȀ
(FU UIF DPMPVS PG B UFYUVSF BU UIF HJWFO
QPJOU
'PS ƆBU DPMPVST UIF UFYUVSF XJMM CF UIF
TBNF BMM PWFS TP OP GVSUIFS QSPDFTTJOH
JT SFRVJSFE )PXFWFS GPS UIF DIFDLFS
CPBSE QBUUFSO UIF QBSJUZ PG UIF ƆPPS PG
UIF SPX BOE DPMVNO OVNCFST PG UIF
DIFDLFSCPBSE OFFE UP CF DPNQBSFEŝ
FRVBM BOE JOFRVBM SFTVMUT XJMM GPSN B
EJBHPOBM QBUUFSO PG UJMFT
# 5IF 4DFOF
ǿ !./-0/ . ) 
ǿ( - ( -Ȁ
ǿ.#+ . ǿ--4 .#+ ȀȀȀ
" TDFOF IBT POMZ POF DBNFSB CVU BO
BSSBZ PG TIBQFT
"11&/%*9 # 4063$& $0%& 
ǿ !*)./ ȉ(3Ƕ +/#ȉ ǖǓȀ
ǿ !*)./ ȉ0+ȉ ǿ1  Ǎ Ƕǎ ǍȀȀ
ǿ !*)./ ȉ. ) ȉ ǿ. ) 
ǿ( -ǣ'**&$)"Ƕ/ ǿ1  ǏǍ Ǒ ǎȀ
ǿ1  Ǎǡǒ Ǎǡǔ ǍȀȀ
ǿ--4
ǿ+') ȉ0+ȉ Ǎ ǿ# & -*- ȉ'&ȉ ȉ2#$/ ȉȀ
ǿ.+# - Ǒ ǿ1  ǶǎǍ ǑǡǏ ǐȀ ȉ'0 ȉȀ
ǿ.+# - Ǐ ǿ1  Ǎ Ǐ ǶǒȀ ȉ2#$/ ȉȀ
ǿ.+# - Ǐ ǿ1  Ǎ Ǐ ǍȀ ȉ2#$/ ȉȀ
ǿ.+# - Ǐ ǿ1  Ǎ Ǐ ǒȀ ȉ2#$/ ȉȀ
ǿ.+# - ǎǡǐ ǿ1  ǐ ǎǡǐ ǶǐȀ ȉ- ȉȀ
ǿ.+# - ǎǡǐ ǿ1  ǐ ǎǡǐ ǐȀ ȉ- ȉȀ
ǿ.+# - Ǎǡǔǒ ǿ1  ǒ Ǎǡǔǒ ǶǎȀ ȉ"-  )ȉȀ
ǿ.+# - Ǎǡǔǒ ǿ1  ǒ Ǎǡǔǒ ǎȀ ȉ"-  )ȉȀ
ǿ.+# - Ǎǡǐǐ ǿ1  Ǔ Ǎǡǐǐ ǍȀ ȉ'0 ȉȀȀȀȀ
5IF TBNQMF TDFOF TFUVQ VTFE UP SFOEFS
'JHVSF 
ǿ !0) /- Ƕ-4 ǿǿ. ) . ) Ȁ ǿ-4 -4ȀȀ $)/ -. /$*)
ǿ($)$(0( ǿ'( ǿǿ $)/ -. /$*)Ȁ ǿ $)/ -. /$*)ȀȀ
ǿʚ ǿ$)/ -. /$*)ǣ$./) Ȁ
ǿ$)/ -. /$*)ǣ$./) ȀȀȀ
ǿ(+ ǿ'( ǿǿ.#+ .#+ ȀȀ
ǿ.#+ ǣ$)/ -. / -4ȀȀ
ǿ.#+ .ǣ. ) . ) ȀȀȀȀ
5SBDF B SBZ UISPVHI B TDFOF DBMDVMBU
JOH UIF OFBSFTU JOUFSTFDUJPO QPJOU UP
UIF SBZşT TUBSU QPTJUJPO JG UIF SBZ IJUT
BOZ TIBQF
5IJT VTFT UIF ($)$(0( WFDUPS GVOD
UJPO UP MPPQ UISPVHI NBOZ JOUFSTFD
UJPOT BOE SFUVSO UIF POF UIBU IBT UIF
MPXFTU EJTUBODF WBMVF PVU PG BOZ JG
QSFTFOU 5IF EJTUBODF ƅFME IPMET IPX
GBS UIF SBZ IBT IBE UP USBWFM XIFO JU JO
UFSTFDUT XJUI BO PCKFDU
*G UIFSF BSF OP JOUFSTFDUJPOT )$' JT SF
UVSOFE
"11&/%*9 # 4063$& $0%& 
ǿ !0) -4Ƕ*'*0- ǿǿ. ) . ) Ȁ
ǿ-4 -4Ȁ ǿ' 1 ' $)/ȀȀ *'*0-
ǿ' / ǿǿ$. / $)/ -. /$*) ǿ/- Ƕ-4 . ) -4ȀȀȀ
ǿ$! $. /
ǿ$! ǿʚ ' 1 ' ȉ(3Ƕ +/#ȉȀ
ǿ*'*0-ǣ' ) ǿ-4Ƕ*'*0- . ) -4Ȁ
ǿ$)/ -. /$*)ǣ- !' /$*)Ƕ-4 $. /Ȁ
ǿʔ *'*0- ǎȀȀ
ǿ-4Ƕ*'*0- . ) -4ȀȀ
ȉ'&ȉȀȀȀ
(FU UIF FWFOUVBM DPMPVS PG B SBZ EF
QFOEJOH PO XIJDI PCKFDU JU IJU
5IJT GVODUJPO JT SFDVSTJWF JO UIBU JG JU
IJUT BO PCKFDU JU ƅSFT BOPUIFS SBZ BOE
CMFOET UIF SFTVMU PG UIBU SBZ XJUI UIF
PSJHJOBM PCKFDUşT DPMPVS *U VTFT UIF 1PMZ
$VCF SVOUJNF TZTUFN UP SVO SFDVST
JWFMZ PO UIF (16 "OZ SFDVSTJWFMZƅSFE
SBZT IBWF B EFQUI OVNCFS POF IJHIFS
UIBO UIF POF UIJT GVODUJPO XBT DBMMFE
XJUI JO PSEFS UP QSFWFOU SBZT GSPN
CPVODJOH BSPVOE GPSFWFS
6OMJLF /- Ƕ-4 BCPWF UIJT GVOD
UJPO DBOOPU SFUVSO OJM BT B SBZ IBT UP
IBWF BO FOEQPJOU JG JU DPMMJEFT XJUI
OP PCKFDUT UIFO UIF DPMPVS PG UIF CBDL
HSPVOE PG UIF TDFOFŝXIJDI JO UIJT
DBTF JT CMBDLŝJT SFUVSOFE JOTUFBE
ǿ !0)  )/- Ƕ3 ǿǿ3 $)/ȀȀ !'*/
ǿȅ ǿǶ 3 ǿȅ ȉ2$/#ȉ ǏȀȀ
ǿȉ Ǐ ȉ2$/#ȉȀȀȀ
ǿ !0)  )/- Ƕ4 ǿǿ4 $)/ȀȀ !'*/
ǿȅ ǿǶ ǿȅ ȉ# $"#/ȉ ǏȀ 4Ȁ
ǿȉ Ǐ ȉ# $"#/ȉȀȀȀ
$FOUFST B HJWFO 9 QPTJUJPO PS : QPT
JUJPO JOUP B ƆPBUJOHQPJOU OVNCFS JO
UIF SBOHF   GPS UIF WFSZ MFGU 	PS UPQ

PG UIF JNBHF UP  UIF WFSZ SJHIU 	PS CPU
UPN
 PG UIF JNBHF
ǿ !0) -4Ƕ!*-Ƕ+$3 ' ǿǿ. ) . ) Ȁ ǿ3 $)/Ȁ ǿ4 $)/ȀȀ -4
ǿ' / ǿǿ( ǿ. ) ǣ( - . ) ȀȀȀ
ǿ-4 ǿ( -ǣ+*.$/$*) (Ȁ
ǿ1 ǣ)*-('$. 
ǿ1 ǣʔ ǿ( -ǣ!*-2- (Ȁ
ǿ1 ǣʔ ǿ1 ǣȉ ǿ( -ǣ-$"#/ (Ȁ 3Ȁ
ǿ1 ǣȉ ǿ( -ǣ0+ (Ȁ 4ȀȀȀȀȀȀȀ
5BLFT UIF QPTJUJPO PG B QJYFM JO UIF JN
BHF UIBU TIPVME CF SFOEFSFE BT 9 BOE
: DPPSEJOBUFT BOE DBMDVMBUFT UIF SBZ
UIBU TIPVME CF ƅSFE UP HFU UIBU QJYFMşT
DPMPVS
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